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@) Indoloylguanidine derivatives as inhibitors of sodium-hydrogen exchange. 

(57) Novel indoloylguanidine derivatives of the following formula (I), and phamnaceutically acceptable 
salts thereof, inhibit the NaVhT exchanger activity and are therefore useful in the treatment and 
prevention of disease caused by increased Na + /H + exchanger activity. 
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wherein 

^ each R 1t which may be the same or different, is independently selected from hydrogen, an alkyl 

<£ group, a substituted alkyl group, an aikenyl group, an alkynyl group, a cycloalkyl group, a halogen, a 
nitro group, an acyl group, a carboxyl group, an alkoxycarbonyl group, an aromatic group, and a group 
[J5 of formula : -OR 3 , -NRgRy, -SOjNRgRy or -S(O) n R40 ; 

CO R 2 is a hydrogen atom, an alkyl group, a substituted alkyl group, a cycloaJkyl group, a hydroxy 

group, an alkoxy group or a group of formula -CH 2 R2o ; 
J^J R 3 is hydrogen, an alkyl group, a substituted alkyl group, a cycloalkyl group or a group shown by 

CO formula : 

0 -CH2R30, wherein R30 represents an aikenyl group or an alkynyl group ; 

^ each of Rg and R 7 , which may be. the same or different, is independently selected from hydrogen, 

Q- an alkyl group, a substituted alkyl group, a cycloalkyl group, an acyl group and a group of formula : 
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-CHzR^ wherein R^ represents an alkenyl group or an alkynyl group; or FU and R 7 tooether with fho 
nitrogen atom to which they are attached form a saturated ^ L ? ImLji 1 ^ 7 ' t ? gether w,th ^e 
optionally includes at least one other hetto Tom fn thf ring umbered cyd.c amino group which 

R40 >s an alkyl group or a substituted aikyi group : 

n is 0, 1 or 2 ; 

and, 

R 2 o «s an alkenyl group or an alkynyl group ; 
and wherein the substituents R 1 and the gu'anidinocarbonyl group -Cf=OVN=cn\lH \ *r* 

S » P n^ V ' f 8 ? 8 * t0 3ny ° ne 0f 5 ' and 6 ' member* ring" oAhe ndole nucleus^ ' 
or a pharmaceutically acceptable acid addition salt thereof. nuaeus , 
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The present invention relates to novel indoloylguanidine derivatives. The present invention also relates to 
sodium/proton (Na7H + ) exchanger inhibitors comprising the indoloylguanidine derivatives as the active com- 
ponent which are useful for the treatment and prevention of diseases caused by increased sodium/proton 
(Na + /H + ) exchanger activity. 

5 Certain polycyciic aroylguanidine derivatives are known as those having polycondensed rings, for exam- 

ple, a naphthalene, 9,10-dihydroanthracene, benzofuran, 2, 3-d in yd robe nzofu ran, benzothiophene, benzothia- 
zole, methylenedioxybenzene, pyridothiophene, pyrimidothiophene, quinoline, 1,6-naphthylidine, 1,8-naph- 
thylidine, 3,4-dihydrobenzopyran, 3,4-dihydroquinazolin-4-one, 1,2,3,4-tetrahydroquinazolin-2-one f quinoxa- 
line, 5,6,7,8-tetrahydroquinoxaline, benzoazepine, benzotriazepine, benzimidazolothiazine, benzopyranopyr- 

10 an or benzocarbazole ring. As one of the aroylguanidine derivatives having indole rings there is known 1-gua- 
nidino-carbonyltryptophane but this compound is merely registered in Chemical Abstracts under Registered 
No. 18322-34-4, without any reference to its source. 

Turning to some monocyclic aroylguanidine derivatives, pyrazinoylguanidine derivatives represented by, 
e.g., Amiloride, are known to exhibit the sodium/proton CNa + /HT) exchanger inhibition activity and anti- 

15 arrhythmic activity, cf., J. Membrane Biol., Vol. 105, 1 (1988); and Circulation, Vol. 79, 1257 (1989). Recent 
reports also reveal thatbenzoylguanidine derivatives possess the sodium/proton (NaVKT) exchanger inhibition 
and anti-arrhythmic activities, cf., J. Mol. Cell. Cardiol., Vol. 24, Supple. I, S. 92 (1992); ibid .. Vol. 24, Suppl. 
I, S. 117 (1992); and Japanese Patent KOKAI Nos. 3-106858 and 5-339228. 

An object of the present invention is to provide novel indoloylguanidine derivatives which inhibit the so- 

20 dium/proton (Na + /H + ) exchanger activity and are therefore useful for the treatment and prevention of diseases 
caused by increased sodium/proton (Na + /H + ) exchanger activity, for example, hypertension, arrhythmia, angina 
pectoris, cardiac hypertrophy, organ disorders associated with ischemic reperfusion such as cardiac ischemic 
reperfusion injury, disorders induced by surgical treatment such as organ transplantation or percutaneous 
transluminal coronary angioplasty (PTCA), cerebro- ischemic disorders such as disorders associated with cer- 

25 ebral infarction, disorders caused after cerebral apoplexy as sequelae, or cerebral edema; or diseases caused 
by excessive cell proliferation such as proliferation of fibroblast, proliferation of smooth muscle cells or prolif- 
eration of mesangium cells, which diseases are, e.g., atherosclerosis, pulmonary f ibrosis, hepatic fibrosis, re- 
nal fibrosis, glomerular nephrosclerosis, organ hypertrophy, prostatic hypertrophy, diabetic complications or 
recurrent stricture after PTCA. 

30 Another object of the present invention is to provide compositions comprising the indoloylguanidine der- 

ivatives as the active component which inhibit the sodium/proton (Na + /H + ) exchanger activity and are useful 
for the prevention and treatment of diseases caused by abnormal sodium/proton (Na + /H + ) exchanger activity. 
The present invention relates to indoloylguanidine derivatives represented by the following formula (1): 

35 



40 




wherein: 

represents one or more, the same or different substituent(s), which comprises a hydrogen atom, an 
so alkyi group, a substituted alkyi group, an alkenyl group, an alkynyl group, a cycloalkyl group, a halogen atom, 
nitro group, an acyl group, carboxyl group, an alkqxycarbonyl group, an aromatic group, and a group shown 
by formula: -OR 3 , -NR 6 R 7 , -SOaNR^ or -S(0) n R4o; 

R 2 represents a hydrogen atom, an alkyi group, a substituted alkyi group, a cycloalkyl group, hydroxy 
group, an alkoxy group or a group shown by formula: -CH2R20; 
55 R 3 represents a hydrogen atom, an alkyi group, a substituted alkyi group, a cycloalkyl group or a group 

shown by formula: -CH 2 R 30 , wherein R30 represents an alkenyl group or an alkynyl group; 

each of R 6 and R 7 independently represents a hydrogen atom, an alkyi group, a substituted alkyi group, 
a cycloalkyl group, an acyl group or a group shown by formula: -CH 2 R6o. wherein Reo represents an alkenyl 

3 
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group or an alkynyl group; or R, and R 7 are combined together to form a saturated 5- to 7-membered cyclic 
ammo group which may contain other hetero atom(s) in the ring thereof; 

R40 represents an alkyl group or a substituted alkyl group; 

n represents 0, 1 or 2; 

s and, 

R20 represents an alkenyl group or an alkynyl group; 

hPr.H Hnnc id ?l that r i , and ^ 9 uank, inocarbonyl group may be substituted at any one of the 5- and 6-mem- 

bered rings of the indole nucleus; 

and, 

10 pharmaceutical^ acceptable acid addition salts thereof 

thP ?™1 V gua " jdl " 0 ^ rbon y , 9 rou P is bonded at one of positions 2 and 3 of the indole nucleus (i.e. in 

^S^^h^H 8 ^ . gr °T Rl b ° nded 3t the ° ther ° f P ° sitions 2 and 3 and at ^ of positions 
5, 6, 7 and 8 of the indole nucleus (i.e. in the 6-membered ring) 

15 tlculXX derivatives of formula (1), the compounds represented by formula (2) are par- 




30 

(2) 



35 



40 



45 



wherein: 

.n~i J?° h ° f Rl0, R " and Rl2 '"dependently represents a hydrogen atom, an alkyl group, a substituted 

alky^ group, an alkenyl group, an alkynyl group, a cycloalkyl group, a halogen atom, nitro group an acyl grouT 

-^HwZ P -'ioC£ ycarb ° n * 9roup ' an aromatic 9roup * or a 9roup shown by formu,a: - OR - 

„ m .,n RZ r ^ reS6nkS 3 h y dr °9en atom, an alkyl group, a substituted alkyl group, a cycloalkyl group, hydroxy 
group, an alkoxy group or a group shown by formula: £_T2L 

ehn Rs "; e P resenfe ' « 'hydrogen atom, an alkyl group, a substituted alkyl group, a cycloalkyl group or a group 
shown by formula: -CH 2 R 30 . wherein represents an alkenyl group or an alkynyl group- 9 P 

a n,H„!S ° f Re R? independentlv represents a hydrogen atom, an alkyl group, a substituted alkyl group 

IZt ™ 9 r r r P ', an a ° yl 9r ° D UP ° r 3 9r ° UP Sh ° Wn by f ° rmu,a: " CH2R - wnerein R« represents an alkeny 
group or an alkynyl group; or R« and R 7 are combined together to form a saturated 5- to 7-membered cvclfc 
amino group which may contain other hetero atom(s) in the ring thereof; 
R40 represents an alkyl group or a substituted alkyl group; 
n represents 0, 1 or 2; and, 

R20 represents an alkenyl group or an alkynyl arouo- 
so and, " 

a pharmaceutical^ acceptable acid addition salt thereof. 

in deteM reSPeCt,Ve 9rOUpS the '"do'oy'Suanidine derivatives of the present invention are described below 

m^hli 6 ,, 3 ^ ar ° up , refers to straight or branched alkyl group having carbon atoms of 8 or less, for example 
methyl, ethyl, propyl. 2-propyl, butyl, 2-butyl, 2-methylpropyl. 1 ,1-dimethylethyl. pentyl, hexyl. heptyl and octyl 

oronln!, f OUP ! T ^l" 9r ° UP havi " 9 GUboa at0ms up to 6 ' **• is°propenyi, i- 

propenyl, butenyl, pentenyi and hexenyl. h c '</'> « 

The alkynyl group refers to an alkynyl group having 2 to 6 carbon atoms, e.g., ethynyl, propargyl, butynyl 



55 
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and pentynyl. 

The cycloalkyl group refers to a cycioalkyl group having 3 to 7 carbon atoms, e.g., cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl and cycloheptyl. 

Typical examples of the halogen atom include fluorine, chlorine and bromine. 
5 The acyl group refers to a straight or branched aikanoyl group having carbon atoms up to 8, e.g., acetyl, 

propanoyi and 2-methylpropanoyl; an arylalkanoyl group having carbon atoms up to 10, e.g., phenylacetyl and 
phenylpropanoyl; and an aroyl group having carbon atoms of 11 or less, e.g., benzoyl, 1-naphthoyl and 2-naph- 
thoyl. 

The alkoxycarbonyl group refers to a straight or branched alkoxycarbonyl group having carbon atoms up 
10 to 6, e.g., methoxycarbonyl, ethoxycarbonyl, propoxycarbonyt and 2-propoxycarbonyl. 

The aromatic group refers to an aryl or heteroaryl group which may have a substituent. Examples of the 
aryl group are those having carbon atoms up to 10, e.g., phenyl, tolyl or naphthyl, and examples of the het- 
eroaryl group are a 5- or 6-membered aromatic group containing 1 to 4 nitrogen atoms or a 5- or 6-membered 
aromatic ring containing 1 to 2 nitrogen atoms and one oxygen atom or one sulfur atom, e.g., 2-, 3- or 4-pyridyl, 
15 2- or 3-furyl, 2- or 3-thienyl, 1-, 3- or 4-oxazolyl, and 3-, 4- or 5-isoxazolyl. 

Examples of the substituent in the substituted aryl or heteroaryl group include hydroxy group, an alkoxy 
group, a halogen atom, nitro and a group shown by formula: -NF^Ry. 

The alkoxy group refers to a straight or branched alkoxy group having carbon atoms up to 6, e.g., methoxy, 
ethoxy, isopropoxy and tert-butoxy. 
20 As the saturated 5- to 7-membered cyclic amino group which is formed by combining R 6 and R 7 together 

and may contain other hetero atoms therein, there are, for example, a 5- to 7-membered cyclic group containing 
1 to 3 nitrogen atoms and a 5- to 7-membered cyclic group containing one nitrogen atom and one oxygen atom. 
Specific examples of such cyclic amino group include 1-pyrrolidinyl, piperidino, 1-piperazinyl, morpholino and 
4-methylmorpholino. 

25 Examples of the substituent in the substituted alkyl group include a cycloalkyl group, a halogen atom, hy- 

droxy, an alkoxy group, cyano, carboxyl, an alkoxycarbonyl group, an acyl group, an aromatic group, or a group 
shown by formula: -CONR4R5 or-NR 6 R 7 , wherein each of R4 and R 5 independently represents hydrogen atom 
or an alkyl group, or R4 and R 5 are combined together to form a saturated 5- to 7-membered cyclic amino group 
which may contain other hetero atoms in the ring. Particularly where R 1t R 2 and R 3 represent a substituted 

30 alkyl group, examples of the substituent include a cycloalkyl group, a halogen atom, hydroxy, an alkoxy group, 
carboxyl, an alkoxycarbonyl group, an acyl group, an aromatic group or a group shown by formula: -CONR4R5 
or-NReRy. Where R 6 and R 7 represent a substituted alkyl group, examples of the substituent include a cycloalk- 
yl group, hydroxy, an alkoxy group, carboxyl, an alkoxycarbonyl group, an acyl group, an aryl group or a group 
shown by formula: -CONR4R5 or-NR4R 5 . As the alkyl moiety in the substituted alkyl group, the same examples 

35 as those for the alkyl group described above are given. 

As such a substituted alkyl group, there are, for example, an alkyl group having 1 to 5 carbon atoms which 
is substituted with a cycloalkyl having 3 to 6 carbon atoms, a polyhaloalkyl group having 1 to 5 carbon atoms, 
a hydroxyalkyl group having 1 to 6 carbon atoms, an alkoxyalkyl group having 2 to 6 carbon atoms, a cyanoalkyl 
group having 2 to 6 carbon atoms, a carboxyalkyi group having 2 to 6 carbon atoms, an alkoxycarbonylalkyl 

40 group having 3 to 8 carbon atoms, an alkanoylalkyl group having 3 to 8 carbon atoms, an aroylalkyl group having 
carbon atoms up to 16, a phenyl- or naphthyl-C, to C 5 alkyl group which may be substituted, a carbamoyl-Ci 
to C 3 alkyl group in which the nitrogen atom may be substituted with one or two C, to C 3 alkyl, an amino-Cj 
to C 5 alkyl group in which the nitrogen atom may be substituted with one or two C, to C 3 alkyl or C 7 to Cn 
aralkyl, and a saturated 5- to 7-membered cyclic amino-C^ to C 3 alkyl group. 

45 Representative examples of the substituted alkyl group include: 

in the case of R^ a polyhaloalkyl group having 1 to 3 carbon atoms such as trif luoromethyl, trif luoroethyl 
or trichloromethyl; a hydroxyalkyl group having 1 to 6 carbon atoms such as hydroxymethyl, hydroxyethyl or 
1 -hydroxy ethyl; and an aminoalkyl group having 1 to 5 carbon atoms such as aminomethyl. aminoethyl or 1- 
aminoethyl; 

so in the case of R 2 : a hydroxyalkyl group having 1 to 6 carbon atoms such as hydroxyethyl, hydroxy propyl, 

hydroxybutyl, 2-hydroxypropyl or 3,4-dihydroxy butyl; an alkoxyalkyl group having 1 to 6 carbon atoms such 
as methoxy ethyl, ethoxyethyl or methoxy propyl; a carboxyalkyi group having 2 to 6 carbon atoms such as car- 
boxyethyl or carboxypropyl; an alkoxycarbonylalkyl group having 3 to 7 carbon atoms such as methoxycarbo- 
nylmethyl, ethoxycarbonylmethyl or methoxycarbonylethyl; a phenyl- or naphthyl-C! to C 5 alkyl group (wherein 

55 a phenyl or naphthyl group may be substituted with a substituent, e.g., a C, to C 3 alkyl group, a halogen atom, 
nitro, amino, hydroxy or a to C 3 alkoxy group) such as benzyl, phenylethyl, phenylpropyl, phenylbutyl or, 1- 
or 2-naphthylmethyl; a carbamoyl-C! to C 3 alkyl group in which the nitrogen atom may be substituted with 
one or two C n to C 3 alkyl groups, such as carbamoylmethyl, carbamoyl ethyl or dime thy! carbamoyl methyl; or, 

5 
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an amino-C, to C 5 alkyl group in which the nitrogen atom may be substituted with one or two C, to C 3 alkyl 
such as aminoethyl, aminopropyl, dimethylaminoethyl or diethylaminoethyl- 

j in th f f ^ e ° f R * and R <° : a hydroxyalkyl group having 1 to 6 carbon atoms such as hydroxyethyl hy- 
ato^S \ " T yPr TJ\ hydr0xybutyl or 2-3-dihydroxybutyl; a carboxya.ky. group having 2 
atoms such as carboxymethyl or carboxyethyl; a phenyl-C, to C 5 alkyl group such as benzyl phenylethyl or 
3 ca ^moy.- Cl to C 3 alky, group such as carbamoylmethy. or carbamoyl ethyj an aZno-C, to 

or S twoC?rc a,M oTc toe" T ^ ^ ™* * Substituted 

or two c, to C 3 alkyl or C 7 to C„ aralkyl groups, such as aminoethyl, aminopropyl, dimethylaminoethyl dime- 

thy.aminopropy or benzylmethyl-aminoethyl; ora saturated 5- to 7-membered cydic amino-cX C 3 alM m* 
such as 1-pyrrolidinyl-ethyl or piperidinoethyl; and, 1 3 y 9 P 

in the case of R« and R 7 : a phenyl-C, to C 5 alkyl group such as phenylethyl 
'tnnJZT^T ° f S f turated «■ t0 7-membered cyclic amino group which is formed by combining R 4 and R 5 
together and may contain other hetero atoms in the ring thereof include the same groups as exempted for 
the aforesaid cyclic amino group formed by R 6 and R 7 . exempimea tor 

Examples of the group shown by formula: -SfO),^ include an alkylsulfonyl group having carbon atoms 

In the indoloylguanidine derivatives of formula (1), the following compounds are more preferred 

1. The indoloylguanidine derivatives of formula (1) wherein: 

R, represents a hydrogen atom, an alkyl group, a substituted alkyl group, an alkenyl group a cv- 
doakyl group, a halogen atom, nitro group, an alkanoy, group, carboxyl g'roup, an aryl group.Ta^kyisl 
fonyl group, or a group shown by formula: -OR 3 or -NRgR 7 ; amyisui 

R 3 represents hydrogen atom, an alkyl group or a substituted alkyl group- 
er,, eaCh ,^° f R6 , and Rr independent| y represents hydrogen atom, an alkyl group, a substituted alkyl 

aTatorated T^7 " " " " ^ " * * ~ mb '" ed ^"er «° *™ 

a saturated 5- to 7-membered cyclic ammo group which may contain other hetero atom(s) in the ring there- 

2. The indoloylguanidine derivatives described in 1 . above, wherein: 

i, » h JS. repreS6ntS 3 h y dr °9en atom, an alkyl group, a substituted alkyl group wherein the substituent 

a hi y flnT r ° UP V 9rOUP Sh ° Wn b/ ' NR ** 7 ' 3 P 0, y ha,oalk y ^oo P , an alkenyi group, a cydoalkyl group, 
a halogen atom, a nitro group, an alkanoyl group, a carboxyl group, a phenyl group, an alkylsulfonyl group 
or a group shown by formula -OR 31 wherein R 31 represents a hydrogen atom or an alky, group or an aZ 
group substituted with a hydroxy group, a carboxyl group, a phenyl group, a carbamoyl group' a monf o 
di-alkylcarbamoyl group or a group shown by formula: -NR^. 

3. The indoloylguanidine derivatives described in 1. above, wherein- 

or a ^^r 86 ^ 8 /" a "7' l r o UP ' 3 P° lyha,oalk y | 9~UP. an alkenyl group, a halogen atom, a nitro group 
o ™^EJTTh ^ k^h I 32 ' Wh6rei " Ra2 re P resents a "^en a tom or an alkyl group, or an a.ky' 

4. The indoloylguanidine derivatives described in any one of 1 through 3 above wherein- 

alkoxy groups 86 " 18 " ^ " 9r ° UP ' * SUbStitUted alkyl 9 rou P' a 9rou P or an 

5. 2-lndoloylguanidine compounds/ 

6. The indoloylguanidine derivatives of formula (2), wherein: 

, tk R \ T? S6ntS 3 hydr °9 en atom - and R io represents a hydrogen atom or a halogen atom 

7. The indoloylguanidine derivatives described in 6. above, wherein- 

orn„n ^nT* 8 "? & hydr ° 9en atom ' an alk y 9 rou P- a Polyhaloalkyl group, a cydoalkyl group, an alkenyl 

R kT 3 nrtr ° 9r0UP • 3n a,kylsulfonyl 9r°up or a group shown by formula: -OR,, wherein ' 

33 represents a hydrogen atom, an alkyl group or an aralkvl oroup 

8. The indoloylguanidine derivatives described in any one of 6and 7 above, wherein: 

each of R„ and R 12 independently represents a hydrogen atom, an alkyl group, a substituted alkvl 
group wherein the substituent is a hydroxy group or a group shown by -NRsR 7 , a polyhaloalkyl g oup an 
alkenyl group, a cydoalkyl group, a halogen atom, a nitro group, or a group'shownby SS!£^Z 

9. The indoloylguanidine derivatives described in any one of 6. 7 and 8 above wherein- 

alkoxy group.' 686 " 15 " ^ *" ^ * SubStituted alk >" 9 rou P' a "V*™* 9roup or an 

The compounds of the present invention represented by the formula (1 ) above can be prepared by the fol- 
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lowing processes. 

(a)The compounds (1) of the present invention can be obtained by reacting reactive derivatives of indole- 
carboxylic acid shown by formula (3) with guanidine in an inert solvent 



wherein X is a leaving group which can be readily replaced by a nucleophilic reagent and, and R 2 have the 
same significances as described above. 

In this reaction, where the indolecarboxylic acid derivatives (3) contain reactive groups such as hydroxy 
or amino, these groups are previously protected by their protective groups. These protective groups are re- 
moved after the reaction is completed. The desired in do! oyl guanidine derivatives (1) can thus be prepared. 

As the reactive derivatives of the carboxyljc acid, there are acid halides, acid anhydrides (including mixed 
acid anhydrides) and ester derivatives. Specific examples are acid chlorides and acid bromides as the acid 
halides; as the mixed acid anhydrides, there are mixed acid anhydrides with atkyloxy chloride type such as 
ethyloxycarbonyl chloride or is o but yioxy carbon yi chloride and those with a-polyalkyl-substituted carboxylate 
type such as diethytacetyl chloride or trimethylacety! chloride; as the ester derivatives there are activated es- 
ters such as p-nitrophenyl esters, N-hydroxysuccinimide esters or pentafluorophenyl esters, and ordinary es- 
ters such as methyl esters or ethyl esters. These reactive derivatives of the carboxylic acids can be readily 
obtained from the corresponding carboxylic acids in a conventional manner. 

In the case of performing the reaction between the acid halides or the acid anhydrides (including the mixed 
acid anhydrides) and guanidine, the reaction can be carried out in a solvent under cooling or at room temper- 
ature, in the presence of a base or an excess of guanidine. Inorganic bases such as sodium hydroxide, potas- 
sium hydroxide, sodium carbonate, potassium carbonate or sodium hydrogencarbonate, or organic bases such 
as triethylamine or pyridine may be used as the base. Examples of the solvent include aromatic hydrocarbons 
such as benzene, toluene or xylene, ethers such as tetrahydrof uran or 1 ,4-dioxane, halogenated hydrocarbons 
such as dichloromethane, chloroform or 1,2-dichloroethane, amides such as dimethylform amide or dimethy- 
lacetamide, basic solvents such as pyridine, or a mixture of these solvents. 

Where the ester derivatives are reacted, the reaction is carried out in a solvent usually at a elevated tem- 
perature, in the presence of an equimolar amount of or an excess of guanidine. In the case of using the activated 
esters, the reaction is performed preferably in an ethers such as tetrahydrof uran, 1 ,2*dimethoxye thane or 1 ,4- 
dioxane, an ester type solvent such as ethyl acetate, dimethylformamide or a solvent mixture thereof. In the 
case of using other esters, it is preferred to perform the reaction in an alcohol type solvent such as methanol, 
ethanol or isopropanol, an ether type solvent such as tetrahydrof uran, 1, 2- dimethoxy ethane or 1,4-dioxane, 
dimethylformamide or a solvent mixture thereof. After removal of the solvent, if necessary and desired, the 
reaction system may be heated at about 130°C for a short period of time. 

(b)The compounds (1) of the present invention can be obtained by reacting indolecarboxylic acids shown 
by formula (4) with guanidine in an inert solvent at room temperature or with heating, preferably in the presence 
of a condensing agent. 






(3) 
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■OH + 



HN=( 



NH, 



NH; 




I NH, 



-N=( 



NH, 



(4) 



75 



20 



25 



30 



35 



(1) 



wherein R, and R 2 have the same significances as described above 

or aminoT 30 " 0 "* ^ indolecarbox y |ic acj d derivatives (4) contain reactive groups such as hydroxy 

or am.no these groups are previously protected by their protective groups. These protective groups aZ Z 

? C ° mPleted - d6Sired indolo ^ uanidi ^ derivatives (ifcan hus be prepaid 
etheLH? » f " Th^ ° Ut 3 S ° ,Ventl e " 9 - ar ° matiC hydrocarbons such as benzene, toluene or xylene 
foTmor 1 "2 dfch To ^T 1,4 -!" 6 ' nalogenated hydrocarbons such as dich.oromethane, chlo^ 
form or 1 ,2-d,chloroethane, amides such as dimethylformamide or dimethylacetamide, basic solvents such as 

m^T am,X T^T e S0 ' VentSl " the PreS6nCe ° f 3 COndensi "9 -^^cSSJSS^ 

h , y T^ )P ^ Sph0niUm hexa « u <"-°Pb°sphate (BOP), diphenylphosphonylazide DPPA) or N N- 
carbonyld„m,dazo.e, cf.. Angew. Chem. Int. Ed. Engl., Vol. 1, 351 (1962), and, if desired in the presence' of 

gua^rrr^ 



C 6 H 5 CH 2 Op- 




o 

ULiL 



■N=< 



HO' 



NH, 




40 



45 



(5) 



(la) 



wherein R 2 has the same significance as described hereinabove 

catJUl flf nZylat ;° n is «? mtod out in a manner sinnilar to the processes described in publications such as 
catalyt.c hydmgenabon using a palladium/carbon catalyst, cf.. J. Chem. Soc. 1953. 4058 or decomSon 
under ac.d.c cond.t.ons using hydrochloric acid/acetic acid. cf.. J. Amer. Chem. Soc. Vol. 73 576?m 9^ 

^^S££i , S. , ~ nl inV6nti0n ^ " ° btained » — « ^o^^L- 



SO 
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10 

(6) (lb) 

wherein R 2 has the same significance as described hereinabove. 
15 As the reducing conditions applicable, there are conditions, e.g., reduction under acidic conditions using 

zinc, iron, tin or tin (II) chloride, cf., Ann., 641, 81 (1961), J. Amer. Chem. Soc, Vol. 66, 1781 (1944); reducing 
using sulfides such as sodium dithionite (Na 2 S 2 04), cf., J. Amer. Chem. Soc, Vol. 72, 1361 (1950); catalytic 
hydrogenation using catalysts such as palladium/carbon, cf., Synth. Commun., 147(1971) or Raney nickel, cf., 
Org. Synth., IV, 226 (1963). 

20 As the protective groups for the hydroxy, amino or carboxyl group reactive with the reaction in the process 

(a) or (b) described hereinabove, there may be used protective groups conventionally used in the field of or- 
ganic synthesis chemistry. Introduction and removal of these protective groups can be made in a conventional 
manner, e.g., Protective Groups in Organic Synthesis, John Wiley & Sons, 1991. 

Examples of the protective group for the hydroxy group include methoxymethyl and tetrahydro-pyranyl. 

25 Examples of the protective group for the amino group include tert-butyloxycarbonyl and the like. These pro- 
tective groups for the hydroxy group can be removed by conducting the reaction in a solvent such as hydrated 
methanol, hydrated ethanol or hydrated tetrahydrofuran in the presence of an acid, e.g., hydrochloric acid, sul- 
furic acid or acetic acid. The amino protective groups can be removed by performing the reaction in a solvent 
such as hydrated tetrahydrofuran, methylene chloride, chloroform or hydrated methanol, in the presence of 

30 an acid, e.g., hydrochloric acid or trif luoroacetic acid. 

For protecting the carboxyl group, the protection is effected in the form of tert-butyl esters, ortho-esters 
or acid amides. Such protective groups are removed, in the case of the tert-butyl esters, e.g., by performing 
the reaction in a hydrated solvent in the presence of hydrochloric acid; in the case of the orthoesters, the pro- 
tective groups are removed, e.g., by treating the protected compounds with an acid in a solvent such as hy- 

35 drated methanol, hydrated tetrahydrofuran or hydrated 1 ,2-dimethoxyethane and then with an alkali such as 
sodium hydroxide. In the case of the acid amides, the protective groups are removed, e.g., by conducting the 
reaction in a solvent such as water, hydrated methanol or hydrated tetrahydrofuran in the presence of an acid 
such as hydrochloric acid or sulfuric acid. 

The indolecarboxylic acids which are the starting compounds in the processes (a) and (b) described here- 

40 inabove are commercially available. Examples of such commercially available indolecarboxylic acids are in- 
dole-5-carboxylic acid, 5-chloro-2-indole carboxylic acid, indole-3-carboxylic acid, indole-2 carboxylic acid, in- 
dole-4-carboxylic acid, 5-methoxy-2-indolecarboxylic acid. Alternatively, the indolecarboxylic acids may be 
prepared by known methods. 

According to, e.g., the method of Reissert (Reissert's indole synthesis), there can be prepared 4-chloro- 

45 2-indolecarboxylic acid, cf., J. Chem. Soc, 1955, 3490; 6-n-amyl-2-indolecarboxyiic acid, cf., J. Amer. Chem. 
Soc, Vol. 75, 4921 (1953); 7-indole-carboxyiic acid, cf., J. Amer. Chem. Soc. Vol. 77, 5700 (1955);, 5-cyano- 
2-indolecarboxyiic acid, cf., J. Org. Chem., Vol. 18, 354 (1953); 6-cyano-2-indolecarboxylic acid, cf., J. Chem. 
Soc, 1924, 2285; 6- benzyl oxy-2- indole carboxylic acid, cf., J. Chem. Soc, 1937, 1726 and the like. 

The method of Fischer (Fischer's indole synthesis) gives nitro-2-indolecarboxylic acids in J. Amer. Chem. 

so Soc, Vol. 80, 4621 (1958), 7-chloro-2-indolecarboxylic acid in J. Chem. Soc, 1955, 3499, 4-trifluoromethyl- 
2-indolecarboxylic acid in J. Amer. Chem. Soc, Vol. 79, 1745 (1957) and the like. 

The 2-indolecarboxylic acids may also be prepared by known methods using benzaldehyde derivatives as 
the starting compounds, see, e.g., Tetrahedron, Vol. 42, 3259 (1986). 

The4-indolecarboxylic acids, 5- indolecarboxylic acids and 6-indolecarboxylic acids can be prepared based 

55 on the methods described in, e.g., J. Chem. Tech. Biotechnol., Vol. 36, 562 (1986), Tetrahedron Letters, Vol. 
27, 1653(1986), etc 

The 1-hydroxyindolecarboxylic acids can be prepared based on the method described in Chem. Ber., Vol. 
56,1024(1923). 
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The compounds of formula (1) prepared as described above are illustratively given below 
1 -methyl-2-indoloylguanidine 
1 -methyl-3-indoloylguanidine 
1 -methyl -4- indoloylguan idine 
5 1 -methyl-5-indoloylguanidine 

1 -methyl-6-indoloylguanidine 

4- chloro-1-methyl-2-indoloylguanidine 

5- chloro-1-methyl-2-indoloylguanidine 

6- chloro-1-methyl-2-indoloylguanidine 
10 7-chloro-1-methyl-2-indoloylguanidine 

5-chloro-2-indo!oylguanidine 

1.4- dimethyl-2-indoloylguanidine 

1.5- dimethyl-2-indoloylguanidine 

1.6- dimethyl-2-indoloylguanidine 
15 1 J-dimethyl-2-indoIoyIguanidine 

4- methoxy- 1 -methyl-2-indoloylguan idine 

5- methoxy-1-methyl-2H*ndoloy!guanidine 

6- methoxy- 1 -methyl-2-indoloylguan idine 

7- methoxy-1-methyl-2-indoloylguanidine 
20 1-methyl-4-nitro-2-indoloylguanidine 

1-methyl-5-nitro-2-indoIoylguanidine 
1-methyl-6-nitro-2-indoloylguanidine 
1-methyl-7-nitro-2-indoloylguanidine 

4- amino- 1 -methyl-2-indoloylguanidine 
25 5-amino-1-methyl-2-indoloylguanidine 

6- amino- 1 -methyl-2-indoloylguanidine 

7- amino-1-methyl-2-indoloylguanidine 
1-benzyl-2-indoloylguanidine 

1 -benzyl- 3-indoloyiguanidine 
30 1-benzyl-5-indoloylguanidine 

1- isopropyl-2-indoloylguanidine 
1 -isopropyl-3-indoloylguanidine 
1 -isopropyl-5-indoloylguanidine 

2- indoloylguanidine 
35 3-indoloylguanidine 

5- indoloylguanidine 

4- hydroxy-1 -methyl-2-indoloylguanidine 

5- hydroxy-1-methyl-2-indoloylguanidine 

6- hydroxy-1-methyl-2-indoloylguanidine 

7- hydroxy-1-methy1-2-indolbylguanidine 

1 -(3-dimethylaminopropyl)-4-trif luoromethyl-2-indoloylguanidine 
1-(3-diethylaminopropyl)-4-trifluoromethyl-2-indoloylguanidine 
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1-[3-(N-pyrrolidinyl)propyl]-4-trifluoromethyl-2-indoloylguanidine 
6-(3-aminopropoxy)-1-methyl^-trifluoromethy|.2-indoloy!guanidine 
6-(3-dimethylaminopropoxy)-1-methyl-4-trifluoromethyl-2Hndoloylguanidine 
6-(3-diethylaminopropoxy)-1-methyl-4-trifiuoromethyl-2-indoloylguanidine 
6-(2-aminoethoxy)-1-methyl-4-trifluoromethyl-2-indoloylguanidine 

6-(2-dimethylaminoethoxy)-1-methyl^-trifluoromethyl-2-indoloylguanidine 

6-(2-diethyl3mincethcxy)-^^^^ 

1-methyl-6-t3-(N-pyrrolidinyl)propoxy]-4-trifluoromethyl-2-indoloylguanidine 
1-methyl-6-[2-(N-pyrrolidinyl)ethoxy]-4-trifluoromethyl-2-indoloylguanidine 
1-(3-dimethylaminopropyi)-4-methoxy-2-indoloylguanidine 
1 -(3-diethylaminopropyl)-4-methoxy-2-indoloylguanidine 
1-(3-aminopropyl)-4-methoxy-2-indoloyl-guan idine 
55 4 " met hoxy-1-t3-(N-pyrroIidinyl)propoyl]-2-indoloylguanidine 
6-(3-aminopropoxy)-4-methoxy-1-methyl-2-indoloylguanidine 
6-(3-dimethylaminopropoxy)-4-methoxy-1-methyl-2-indoloylguanidine 
6-(3-diethylaminopropoxy)-4-methoxy-1-methyl-2-indoloylguanidine 
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6-(2-aminoethoxy)-4-methoxy-1-methyl-2-indoloylguanidine 
6-(2-dimethylaminoethoxy)-4-methoxy-1-methyl-2-indoloylguanidine 

6- (2-diethylaminoethoxy)-4-methoxy-1-methyl-2-indoloylguanidine 
4-methoxy-1-methyl-6-[3-(N-pyrrolidinyl)-propoxy]-2-indoloylguanidine 
4-methoxy-1-methyl-6-[2-(N-pyrrolidinyl)-ethoxy]-2-indoloylguanidine 

7- (3-aminopropoxy)-4-methoxy-1-methyl-2-indoloylguanidine 
7-(3-djmethylaminopropoxy)-4-methoxy-1-methyl-2-indoloylguanidine 
7-(3-diethylaminopropoxy)-4-methoxy-1-methyl-2-indoloylguanidine 
4-methoxy-1-methyl-7-[3-(N-pyrrolidinyl)-propoxy]-2-indolbylguanidine 
1-(3-dimethy1aminopropyl)-4-isopropoxy-2-indoloylguanidine 
1-(3-diethylaminopropyl)-4-isopropoxy-2-indoloylguanidine 
1-(3-aminopropyl)-4-isopropoxy-2-indoloylguanidine 
4-isopropoxy-1-[3-(N-pyn*olidinyl)propyl]-2-indoloylguanidine 
6-(3-aminopropoxy)-4-isopropoxy-1-methyl-2-indoloylguanidine 
6-(3-dimethylaminopropoxy)-4-isopropoxy-1-methyl-2-indoloylguanidine 
6-(3-diethylaminopropoxy)-4-isopropoxy-1-methyl-2-indoloylguanidine 
6-(2-aminoethoxy)-4-isopropoxy-1-methyl-2-indoloylguanidine 
6-(2-dimethylaminoethoxy)-4-isopropoxy-1-methyl-2-indoloylguanidine 

6- (2-diethylaminoethoxy)-4-isopropoxy-1-methyl-2-indoloyiguanidine 
4-isopropoxy-1-methyl-6-[3-(N-pyrrolidinyl)-propoxy]-2-indoloylguanidine 
4-isopropoxy-1-methyl-6-[2-(N-pyrrolidjnyl)-ethoxy]-2-indoloyiguanidine 

7- (3-aminopropoxy)-4-isopropoxy-1-methyl-2-indoloylguanidine 
7-(3-dimethylaminopropoxy)-4-isopropoxy-1-methyl-2-indoloylguanidine 
7-(3-diethylaminopropoxy)-4-isopropoxy-1-methyl-2-indoloylguanidine 
4-isopropoxy-1-methyl-7-[3-(N-pyrrolidinyl)-propoxy]-2-indoioylguanidine 
1-(3-aminopropy1)-4-methyl-2-indoloylguanidine 
1-{3-dimethylaminopropyl)-4-methyl-2-indoloylguanidine 

1 -(3-diethylaminopropyl)-4-methyl-2-indoloylguanidine 

4-methyl-1-[3-(N-pyrrolidinyl)propyi]-2-indoloylguanidine 

6-(3-aminopropoxy)-1,4-dimethyl-2-indoloylguanidine 

1,4-dimethyl-6-(3-dimethylaminopropoxy)-2-indoloylguanidine 

6-{3-diethylaminopropoxy)-1,4-dimethyi-2-indoloylguanidine 

1,4-dimethyl-6-(2-diethyiaminoethoxy)-2-indoloylguanidine 

6-(2-diethylaminoethoxy)-1 t 4-dimethyl-2-indoloylguanidine 

6- (2-aminoethoxy)-1,4-dimethyi-2-indoloylguanidine 
1,4-dimethyl-6-[3-{N-pyiTolidinyl)propoxy]-2-indoloylguanidine 
1,4-diinethyl-6-[2-N-pyrrolidinyl)ethoxy]-2-indoloy!guanidine 

7- (3-aminopropoxy)-1,4-dimethyl-2-indoloytguanidine 
1,4-dimethyl-7-(3-dimethylaminopropoxy)-2-indoloylguanidine 
7-(3-diethylaminopropoxy)-1,4-dimethyl-2-indoloylguanidine 
1 t 4-dimethyl-7-[3-(N-pyrrolidinyl)propoxy]-2-indoloylguanidine 
4-ter-butyl-1-methyl-2-indoloylguanidine 
1-(3-aminopropyl)-4-tert-butyi-2-indoloylguanidine 
4-tert-butyl-1-(3-dimethylaminopropyi)-2-indoloylguanidine 
4-tert-butyl-1 -(3-diethylaminopropyl)-2-indoloylguanidine 
4-tert-butyl-1-[3-(N-pyrrolidinyl)propyl]-2-indoloylguanidine 
6-(3-dimethylaminopropoxy)-1-methyl-2-indoloylguanidine 
6-(3-diethylaminopropoxy)-1-methyl-2-indoloylguanidine 
6-(2-aminoethoxy)-1 -methyl-2-indoloylguanid ine 
6-(2-dimethylaminoethoxy)-1-methyl-2-indoloylguanidine 

6- (2-diethylaminoethoxy)-1-methyl-2-indoloylguanidine 
1-methyl-6-[3-(N-pyrrolidinyl)propoxy]-2-indoloylguanidine 
1-methyl-6-[2-(N-pyrrolidiny!)ethoxy]-2-indoloylguanidine 

7- (3-dimethytaminopropoxy)-1-methyl-2-indoloylguanidine 
7-(3-diethylaminopropoxy)-1-methyl-2-indoloylguanidine 
1-methyl-7-[3-(N-pyrrolidinyl)propoxy]-2-indoloylguanidine 

The compounds represented by formula (1) may be converted into acid addition salts with pharmaceuti- 
cally acceptable inorganic acids or organic acids, if necessary and desired. Examples of such acid addition 
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salts are salts with morganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid or phosphoric 
mflfr^ h T i 0r9an '^ aC ' dS SUCh 35 f ° rmiC add ' aC6tiC acid ' f umaric acid - maleic acid - °xalic acid, citric acid 
Tnlln ,? ^ ' 3S f arti ° add ° f 9 ' UtamiC 3Cid: SaltS With sulfonic acids such a * methanesulfonic acid 
^ benzenesulfomc acd. p-toluenesulfonic acid, hydroxybenzenesulfonic acid, dihydroxybenzenesulfonic acid, 

usef^for^iTr.^l? 6 H 6Sent in t venti °" inhibit the sodium/proton (Na*/H*) exchanger system and are thus 
iSKL I 1 prevent.on of d,seases caused by increased sodium/proton (NaW) exchanger 

act vrty, for example, hypertension, arrhythmia, angina pectoris, cardiac hypertrophy, organ disorders asso- 

10 SSSJS^ ™ Perf,, f 0n (6 ; 9 - my ° Cardial ischemic -Perfusion disturbance, disolrs caused bysur- 
10 gical treatment (e.g.. organ transplantation or PTCA). cerebroischemic disorders (e.g., disorders associated 
w.th cerebral infarction, disorders caused after cerebra. apoplexy as sequelae or cerebral edema or dSS 

hv'^rfrlnh ?', S ' pulmonary fibrosis ' he P atic fibrosis . ™nal fibrosis, glomerular nephrosclerosis, organ 
hypertrophy, prostatic hypertrophy, diabetic complications or recurrent stricture after PTCA) caused by ex- 

15 t^es^lT^T" SUCh 33 Pr ° ,iferati0n ° f f ibroblast ' Proliferation of smooth muscle cells or proliferation 

a ™ J h f COmp0unds of the P resent invention ^ prepared in the form of pharmaceutical preparations which 

Tt^T° ra l ° r Parentera ' administration - These Pharmaceutical preparations can be administered orally 

Z Jflt P f S ' 9 , ran S * tab ' etS ' CapSU,8S ' Syrup 0r sus P e "sions; alternatively, parenteral^ in the form 

» *^~Lh?Z*1 , T emU ' Si0n ° r SUSpenSion - The Pharmaceutical preparations may also be admin- 
20 istered rectally in the form of suppositories. 

th* J!! 636 pharr " aceutical compositions can be prepared by mixing the compound of the present invention as 
he active .ngred,ent w,th a conventionally acceptable carrier, a recipient, a binder, a stabilizer and a diluent 

Lhli IT 6 T" 9 t ■ C ° mpOUnd 0f the P resent invention i" ^e form of injection, a pharmaceutical^ accept 
able buffer, a dissolut.on a.d or an isotonic agent may also be incorporated in the composition 

m nH?°f 9 H e a " d fT ° f administratio " ™y vary depending upon the disease, condition, age. body weight and 
mode coadministration but the composition is administered in a daily dose of 0.1 to 2000 mg. preferably 1 to 
zoo mg, for adult at once or by dividing into several times. 

The present invention is described below more specifically by referring to Reference Examples. Examples 
and Experiments but not deemed to be limited thereto 

30 

Reference Example 1 

Preparation of 7-chloro-2-indolecarboxylic acid (Fischer's indole synthesis) 
35 a > Preparation of ethyl 2-(2-chlorophenyt)hydrazonopropionate 

sn J^\nT l T ° f 14 u 9 J ( °- 10 m0l> ° f ethy ' 2 - meth ylacetacetate in 100 ml of ethanol was added dropwise 
50 g of 50 ^, potass.um hydroxide aqueous solution at 0°C. After 70 g of ice was added to the solution a dia- 

40 and 60 o Sa o i tTTT^ * ^ ™ 9 <°- 1 ° mol > °f o-ch.oroani.ine, 13.6 g (0.20 mol) of sodium nitrite 
and 60 g of cone, hydrochlonc acd was added to the mixture at once. The reaction mixture was stirred at 0°C 
for 30 mmutes The precipitates were cellected and dried under reduced pressure to give 9.10 g (37 7%) of the 
desired ethyl 2-(2-chlorophenyl)hydrazonopropionate. 9 1 ' 
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b) Preparation of ethyl 7-chloro-2-indolecarboxylate 



?n „ If ? ! 9 ( f mm !' ) ° f Sthyl 2 -( 2 - chloro Phenyl)hydrazonopropionate obtained above was added to 
20 g of polyphosphonc acd. the mixture was gradually heated to 190°C. which was kept for 5 minutes The 

^Z?^Z:%l COOie V 0 !°° C and ^ W3S then added thereto - The mixture ™* erected 3 times 
ZUTt T , COmb,ned extracts were wash ed with water, After drying over anhydrous magnesium 
su fate, the solvent was distilled off under reduced pressure. The resulting residue was purified by silica ge 
column chromatography to obtain 3.40 g (45.7%) of the desired ethyl 7-chloro-2-indolecarboxylate 

1H NMR (CDCI 3 ) 5: 1.40-1.46 (3H. m). 4.43 (2H, dd, J=7.3. 14 2Hz) 7 09 (1H t S7 9Hzf 7 2<5 flH 
J=2.3Hz), 7.32 (1H. dd. J=1.0. 7.6Hz). 7.58-7.61 (1H. m). 9.02 (1H. br-sr ' } ' ^ (1K 

55 Exampfe f °"° Wm9 C ° mP ° UndS W6re prepared by carryin9 out the reacti °n in a manner similar to Reference 
(1) Ethyl 5-nitro-2-indolecarboxylate: 

iH NMR (CDCI3) 5: 1.42-1 .47 (3H. m). 4.45 (2H. dd. J=7.3, 14.2Hz), 7.38 (1H dd J=0 7 2 OHz) 
7.50 (1H, d, J=9.3Hz). 8.21-8.25 (1H. m), 8.69 (1H, d, J=2.0Hz), 9.3 (1H. br-s) ^ 
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(2) Ethyl 7-nitro-2-indo1ecarboxylate: 

iH NMR (CDCI 3 ) 8: 1 .42-1 .48 (3H, m), 4.43-4.51 (2H, m), 7.25-7.28) (1H. m), 7.37 (1H, d, J=2.3Hz). 
8.04-8.08 (1H, m), 8.31 (1H, dd, J=1.0, 7.9Hz), 10.4 (1H, br-s). 

(3) Ethyl 4-methoxy-2-indolecarboxylate: 

'H NMR (CDCI 3 ) 8: 1.38-1.43 (3H f m), 3.96 (3H f s), 4.36-4.44 (2H, m), 6.51 (1H, d, J=7.9Hz), 7.01 
(1H, d, J=8.3Hz), 7.22 (1H, d, J=7.9Hz), 7.34-7.35 (1H, m), 8.9 (1H, br-s). 

(4) Ethyl 6-methoxy-2-indolecarboxylate: 

iH NMR (CDCI3) 6: 1.38-1.43 (3H, m), 3.85 (3H, s), 4.39 (2H, dd, J=7.3, 14.2Hz), 6.80-6.84 (2H, 
m), 7.16-7.17 (1H, m), 7.52-7.56 (1H, m), 8.9 (1H, br-s). 

(5) Ethyl 4-nitro-2-indolecarboxylate: 

iH NMR (CDCI 3 ) S: 1 .44-1 .49 (3H, m), 4.43-4.51 (2H, m), 7.41-7.47 (1 H, m), 7.77-7.80 (1 H, m), 7.92 
~- (1H, dd, J=1.0, 2.3Hz), 8.20 (1H, dd, J=0.7, 7.9Hz), 9.4 (1H, br-s). 

(6) Ethyl 6-nitro-2-indolecarboxylate: 

*H NMR (CDCI3) 5: 1 .46 (3H, t, J=7.3Hz), 4.48 (2H, dd, J=7.3, 14.2Hz), 7.29-7.30 (1 H, m), 7.78 (1 H. 
d, J=8.9Hz). 8.05 (1H, dd, J=2.0, 8.9Hz), 8.42 (1H, t, J=1.0Hz), 9.6 (1H, br-s). 

(7) Ethyl 4-trifluoromethyl-2-indolecarboxylate: 

'H NMR (CDCI3) 8: 1.42-1.47 (3H, m), 4.45 (2H. dd, J=6.9, 14.2Hz), 7.35-7.41 (2H, m), 7.46-7.49 
(1H, m), 7.62 (1H, d, J=8.3Hz), 9.32 (1H, br-s). 

(8) Ethyl 6-trifluoromethyl-2-indolecarboxyiate: 

<H NMR (CDCI 3 ) 5: 1.41-1 .47 (3H, m), 4.41-4.49 (2H, m), 7.26-7.27 (1 H, m), 7.36-7.40 (1 H, m), 7.73- 
7.81 (2H, m), 9.26 (1H, br-s). 

(9) Ethyl 7-phenyl-2-indolecarboxy1ate: 

'H NMR (CDCi 3 ) 5: 1.28-1.43 (3H, m), 4.41 (2H, dd, J=6.9, 14.2Hz), 7.20-7.26 (1H, m), 7.35-7.57 
(6H, m), 7.66-7.70 (2H, m), 9.11 (1H, br-s). 

(10) Ethyl 4-acetyl-2-indolecarboxylate: 

'H NMR (CDCI3) 8: 1.41-1.47 (3H, m), 2.72 (3H s), 4.40-4.48 (2H, m), 7.38 (1H, dd, J=7.3, 8.2Hz), 
7.66 (1H, dd, J=1.0, 8.3Hz), 7.78 (1H, dd, J=1.0, 7.3Hz), 7.99-8.00 (1H, m), 9.42 (1H. br-s). 

Reference Example 2 

Preparation of 4-methyl-2-indolecarboxylic acid (Reissert's indole synthesis) 

a) Preparation of (6-methyl-2-nitrophenyl)pyruvic acid 

A solution of 15.1 g (0.10 mol) of 2-methyl-3-nitrotoluene and 14.6 g (0.10 mol) of diethyl oxalate in 10 ml 
of ethanol was added to a solution of 11.2 g (0.10 mol) of potassium tert-butoxide in 50 ml of ethanol. After 
stirring at room temperature for 1.5 hour, the reaction mixture was refluxed for 1.5 hour. After 60 ml of water 
was added to the reaction mixture, the mixture was refluxed for further an hour. After cooling, ice water was 
poured onto the reaction mixture folio wed by washing twice with ethyl acetate. The aqueous layer was acidified 
with cone, hydrochloric acid and then extracted three times with chloroform. The combined extracts were wash- 
ed with water. After drying over anhydrous magnesium sulfate, the solvent was distilled off under reduced pres- 
sure to give 10.4 g (46.6%) of the desired 6-met hy I- 2- n it ro phenyl pyruvic acid. 

b) Preparation of 4-methyl-2-indolecarboxylic acid 

A 5% aqueous ammonia of 1 0.4 g (46.6 mmol) of 6-methyl-2-nitrophenylpyruvic acid obtained above was 
added to a suspension of 96.4 g (0.33 mol) of ferric sulfate heptahydrate in 324 ml of water containing 37 ml 
of 28% aqueous ammonia. The mixture was refluxed for 10 minutes. After insoluble matters were filtered off, 
the filtrate was acidified with cone, hydrochloric acid followed by extracting three times with ethyl acetate. The 
combined extracts were washed with saturated sodium chloride solution and dried over anhydrous magnesium 
sulfate. The solvent was distilled off under reduced pressure to give 4.30 g (24.5%, yield based on 2-methyl- 
3-nitrotoluene) of the desired 4-methyl-2-indolecarboxylic acid. 

1 H NMR (DMSO-d 6 ) 8: 2.49 (3H, s), 6.83 (1H, d, J=6.3Hz), 7.08-7.14 (2H, m), 7.25 (1H, d, J=8.3Hz), 
11.7 (1H, br-s), 12.8 (1H, br-s). 

The following compounds were prepared in a manner similar to Reference Example 2. 

(1) 4-Chloro-2-indolecarboxylic acid: 

'H NMR (DMSO-d 6 ) 8: 7.06 (1H, d, J=2.0Hz), 7.16 (1H, d, J=7.6Hz), 7.22-7.28 (1H, m), 7.42 (1H, 

d, J=7.9Hz), 12.2 (1H, br-s), 13.2 (1H, br-s). 
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(2) 6-Chloro2-indolecarboxyiic acid: 

br-s), 13^. bHS°^ ^ 7 ° 4 " 7 " 10 (2H ' 7 ' 43 (1H ' J=0 " 7H2) ' 7 ' 65 <1H> * J=8 - 6H2)> 119 (1H ' 

(3) 5-Methyl-2-indolecarboxylic acid: 

(4) 6-Methyl-2-indolecarboxylic acid: 

~»£tSgZ2£ " m.lT* 7 ' SM <1H - m) ' 7 - 00 '™ (,a m> - " 1 w * 750 d - 

10 (5) 7-Methyl-2-indolecarboxylic acid: 

,, (1H. br-s) NMR (DMSO " 6> §: 2 ' 52 (3H ' S) ' 6 ' 93 " 7 " 02 <2H ' m> ' 7 09 (1H ' * J=2 -° HZ) ' 11 " 5 (1H ' br " s >' 128 
(6) 7-Benzy)oxy-2-indoiecarboxylic acid: 

'H NMR (DMSO- 6 ) 8: 5.27 (2H, s). 6.86 (1H, d, J=7.3Hz), 6.94-7 00 (1H m) 7 07 MH drf n 

20 Reference Example 3 

Preparation of Methyl 6-indolecarboxylate 

a ) Preparation of methyl 4-chloro-3-nitro benzoate 
25 ~ " 

wi thin 22,1 ,T° T 7 J° nde 3t °° C " The reaCti ° n mixture was ref ,uxed for 2 ho ^ and the solvent 
was then distilled off under reduced pressure. Ice water was added to the resulting residue. The mixture was 

ethv^oetS di K° n 7 C ° nCentrated ammonium ■**»*■•. The mixture was^xtracted threes wtth 

ethyl acetate. The combined extracts were washed with water and dried over anhydrous magnesium sulfate 

Sr^SSS"^ P~« to 9- 10.9 g <>99%) of L dZZSJlSEt 

b) Preparation of methyl 3-nitro-4-trimethytsilylethynylbenzoate 

J* ? f 1 °; 7 , 9 <49 - 6 mm0,) ° f methW 4 - ct "°^3-nitrobenzoate obtained above, 8.77 g (89.3 mmols) 

S2^S^:°t 8 ? dich,0 - bis ( tri P h -y.phosphine)pa..adium and 120 mi ofth^ZS 
- „« ! J l W ' H Sl,rnng - The reaCtion mixture was cooled - After insoluble matters were filtered 

chrom 6 eXtraCt wasdi ® tiMed off underreduced Pressure. The resulting residue was purified by SfcTgel colum^ 
chromatography to obtain 8.40 g (61.0%) of methyl 3-nitrc-4-trimethylsilyl e thynylbenzoate 

c) Preparatio n of methyl 4-(2,2-dimethoxyethyl)-3.nitrobenzoate 

3 nitTllTrimihl 8 M ° f ,k 92 9 (541 mm0l) ° f S ° diUm methOXide Was added 3 - 00 9 (10.8 mmol) of methyl 
^^7^^Tf M T^-S nP ^ abOVS - ThS miXtUre W3S ref ,UXSd for 30 minutes - A«ercoo.ing 
5£,£. h° h ] . aC ' d WaS added t0 the reaction mixture and »» so'vent was then distilled 

off under reduced pressure. Ice water was poured onto the resulting residue followed by extraction three t mes 
w,th dich.ommethane. After drying over anhydrous magnesium sulfate, the solvent was oJSSm^Z 
duced pressure and the residue was purified bv silica ml r. 0 u, mn , b r^^„^.. ^ _°!" I"™*!™, 
so methyl 4-<2,2-dimethoxyethyl)-3-nitrobenzoate.' chromatography to g,v C 2.40 g (82.4%) or 

d) Preparation of methyl 3 -amino-4-(2.2-dimethoxyethyl)benzoate 

55 of 20? ^ZT^l t 4 ° 9 Jl 6 ' 3 t T° i] ° 1 m6thyl 4 -( 2 ' 2 - dim ethoxyethyl)-3-nitrobenzoate in a solvent mixture 
hvdraoematlon at ^ h * add added ° 50 « of 5% Podium-carbon to perform catalytic 

SSJEST T I IT* tem f eratUre under normal Dres ^ and then treat the reaction mixture in a conven- 
tional manner. Thus. 4.16 g of methyl 3-amino-4-<2,2-dimethoxyeth y l)benzoate was obtained 
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e) Preparation of methyl 6-indolecarboxylate 

After 4.00 g (16.7 mmo!) of methyl 3-amino-4-(2,2-dimethoxyethyl)benzoate obtained above was added 
to a solution of 5 ml of 1 N hydrochloric acid in 15 ml of ethanol, the mixture was heated at 60°C for an hour. 
5 The reaction mixture was poured onto ice water followed by extraction three times with ethyl acetate. The com- 
bined extracts were then washed with water. After drying over anhydrous magnesium sulfate, the solvent was 
then distilled off under reduced pressure to give 3.00 g (>99%) of methyl 6-indolecarboxylate. 
iH NMR (CDCI 3 ) 8: 3.95 (3H, s), 7.13-7.45 (4H, m), 7.68-7.72 (1H, m), 8.94 (1H. br-s). 

10 Reference Example 4 

Preparation of methyl 1-methyl-2-indolecarboxylate 

After 2.00 g (12.4 mmol) of 2-indole-carboxylic acid was added to a suspension of 0.99 g (24.8 mmol) of 
15 60% sodium hydride in 40 ml of dimethylformamide, the mixture was stirred at room temperature until the mix- 
ture became a transparent solution. A solution of 7.05 g (49.6 mmol) of methyl iodide in 10 ml of dimethylfor- 
mamide was then added dropwise to the transparent solution at room temperature followed by stirring at the 
same temperature for 5 hours. The reaction mixture was poured onto ice water. The resulting mixture was then 
extracted three times with ethyl acetate. The combined extracts were washed with water. After drying over 
20 anhydrous magnesium sulfate, the solvent was distilled off under reduced pressure and the residue was re- 
crystallized from n-hexane to give 1 .70 g (72.4%) of methyl 1-methyl-2-indolecarboxylate. 

1 H NMR (CDCI3) 5: 3.91 (3H, s). 4.08 (3H, s), 7.12-7.18 (1H, m) f 7.30 (1H, s), 7.32-7.41 (2H f m), 7.66- 
7.70 (1H, m). 

The following compounds were prepared in a manner similar to Reference Example 4. 
25 (1) Methyl 1-methyl-5-indolecarboxylate: 

'H NMR (CDCI3) 8: 3.82 (3H, s), 3.93 (3H, s), 6.58 (1H, dd, J=1.0, 3.3Hz), 7.11 (1H, d, J=3.3Hz), 
7.32 (1H, d, J=8.6Hz), 7.91-7.95 (1H, m), 8.39-8.40 (1H, m). 
(2) Methyl 1-methyl-3-indolecarboxylate: 

*H NMR (CDCI3) 8: 3.82 (3H, s), 3.91 (3H, s), 7.24-7.37 (3H, m), 7.77 (1H, s), 8.14-8.20 (1H, m). 
30 (3) Methyl 1-methyl-4-indolecarboxylate: 

'H NMR (CDCI3) 5: 3.84 (3H, s), 3.98 (3H, s), 7.10-7.11 (1H, m), 7.20 (1H, d, J=3.0Hz), 7.24-7.29 
(1H, m), 7.53 (1H, d, J=8.2Hz), 7.91 (1H, dd, J=1.0, 7.6Hz). 

(4) Methyl 4-chloro-1-methyl-2-indolecarboxylate: 

iH NMR (CDCI3) 5: 3.60 (3H, s), 3.75 (3H, s), 6.80-6.83 (1H, m), 6.89-6.95 (2H, m), 7.05 (1H, d, 
35 J=0.7Hz). 

(5) Methyl 5-chloro-1-methyi-2-indolecarboxylate: 

iH NMR (CDCI3) 8: 3.64 (3H, s), 3.78 (3H, s), 6.93 (1H, s), 6.97-7.02 (2H, m), 7.36 (1H, t, J=1.3Hz). 

(6) Methyl 6-ch loro-1 -methyl -2- indolecarboxy late: 

*H NMR (CDCI 3 ) 8: 3.91 (3H, s). 4.04 (3H f s), 7.09-7.13 (1 H, m), 7.25-7.26 (1 H, m), 7.38-7.39 (1H, 
40 m), 7.56-7.59 (1H, m). 

(7) Methyl 7-chloro-1-methyl-2-indolecarboxylate: 

'H NMR (CDCI3) 8: 3.91 (3H, s), 4.47 (3H, s), 6.99 (1H, m), 7.26-7.30 (2H, m), 7.52-7.56 (1H, m). 

(8) Methyl 1,4-dimethyl-2-indolecarboxylate: 

'H NMR (CDCI 3 ) 8: 2.56 (3H. s), 3.92 (3H, s), 4.07 (3H, s). 6.93-6.96 (1H, m), 7.17-7.29 (2H, m). 
45 7.33 (1H.d, J=0.7Hz). 

(9) Methyl 1,5-dimethyl-2-indolecarboxylate: 

*H NMR (CDCI3) 8: 2.44 (3H, s), 3.90 (3H, s), 4.05 (3H. s), 7.16-7.29 (3H, m), 7.42-7.45 (1H, m). 

(10) Methyl 1 t 6-dimethyl-2-indolecarboxylate: 

'H NMR (CDCI3) 8: 2.51 (3H, s), 3.90 (3H, s), 4.05 (3H, s), 6.99 (1H, dd, J=1.0 f 8.3Hz), 7.12-7.16 
50 (1H, m), 7.24-7.26 (1H, m), 7.55 (1H, d, J=8.2Hz), 7.42-7.45 (1H, m). 

(11) Methyl 1,7-dimethyl-2-indolecarboxylate: 

'H NMR (CDCI3) 8: 2.80 (3H, s), 3.89 (3H, s), 4.35 (3H, s), 6.97 (2H, m), 7.25-7.27 (1H. m), 7.26 
(1H f s), 7.48 (1H, d, J=7.3Hz). 

(12) Methyl 1-methyl-5-methoxy-2-indolecarboxylate: 

55 1 H NMR (CDCI3) 8: 3.85 (3H, s), 3.90 (3H, s), 4.05 (3H, s), 7.00-7.09 (2H, m), 7.19-7.30 (2H, m). 

(13) Benzyl 1-benzyl-5-indolecarboxylate: 

iH NMR (CDCI3) 8: 5.33 (2H, s), 5.38 (2H, s), 6.64 (1H, d, J=3.3Hz), 7.06-7.49 (12H, m), 7.92 (1H, 
dd, J=1.7, 8.9Hz), 8.45-8.46 (1H, m). 
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(14) Isopropyl 1-isopropyl-5-indolecarboxylate: 

'H NMR (CDCIj) 5: 1.38 (6H. d. J=6.3Hz), 1.53 (6H, d, J=6.6Hz), 4.62-4 75 (1H m) 5 21 5 35 I1H 

5SHT" Hz) ' 727 (1H - d - J=3 - 3HZ) - 7 - 36 (1H> d ' J=8 - 6Hz >- ™ < 1H * "£S»K2£i 

Reference Example 5 

Preparation of methyl 1-methyl-6-indolecarboxylate 

of mlth^TiS Wa i Carr , ie f d >" a manner similar to Reference Example 4 except for using 3.00 (17.1 rnmol) 
of methyl 6-indolecarboxyiate. 0.68 g (17.1 rnmol) of 60% sodium hydroxide. 4.86 g (34.4 rnmol) of methyl todide 
and 60 ^^^^^2.76 g (86.9%) of methyl l-meth^indo'LrboxX^ Las ob^ 

^IZ^hJ&Zk?" (3H ' s) ' 6 - 51 " 6 ' 53 (1Hi m)> 721 (1H - d - J=33HZ) - 763 (1H - d - 

The following compounds were prepared in a manner similar to Reference Example 5 

(1) Ethyl 4-methoxy-1-methyl-2-indolecarboxylate- 

6 50 MH r. R ^M C ^ 5 o 0 1 ;fu (3H ' U J=7 3HZ) ' 3 ' 96 (3H ' S) ' 4 " 06 < 3H ' S >' 4 35 (2H dd, J=7.3. 14.2Hz) 
of JSH'i • 1 H2) ' 6 - 98 (1H> d> J=8 6HZ) - 7 - 24 " 7 - 30 < 1H ' m >' 7 - 42 dH. d. J=0.7Hz). 

(2) Ethyl 6-methoxy-1-methyl-2-indolecarboxylate- 

m«SS!T£S SiSSS Si ASS? * 4 03 <3H s) - 4 "- 4 - 39 ,2H - m) ' 6 - 75 < 1H - * 

(3) Ethyl 1-methyl-4-nitro-2-indolecarboxylate- 

( ;„ h Trttv^vssxT- * 4 - 3 "- 47 <2H - ■* ^ < ih - ■* ™- 

(4) Ethyl 1-methyl-6-nitro-2-indolecarboxylate: 

'H NMR (CDCI 3 ) 8: 1.41-1.46 (3H, m), 4.17 (3H, s), 4.38-4.46 (2H m) 7 34 {1H d J-1 0Hz> 7 7* 
(1H, dd, J-0.7. 8.9Hz), 8.03 (1H, dd, J=2.0, 8.9Hz), 8.39 (1H, d. J=2.0Hz) 

(5) Ethyl 1-methyl-5-nitro-2-indolecarboxylate- 

m >. ^^sgii^i^sss 414 (3H * 441 ,2H j - 73 ' M - 2H * 

(6) Ethyl 1-methyl-7-nitro-2-indolecarboxylate* 

(1H, s)! ".S^i^m). 1 ^ (3H ' t J=73HZ) ' (3H ' S) ' 4 - 37 " 4 - 45 (2H ' m) " 7 - 2 ° (1H ' l ' J=7 " 9H2 >' 743 

(7) Methyl 1-benzyl-2-indoiecarboxylate: 

m) ' H NMR < CDC, *> 5: 3 86 < 3H ' s >. 5-84 (2H, s), 7.02-7.06 (2H, m), 7.13-7.44 (7H, m). 7.70-7.73 (1H, 

(8) Methyl l-benzyl-3-indolecarboxylate: 

8.17-8*1 5h R £° C ' 3) 8: 3 91 (3H ' 5 " 34 (2H ' 713 " 7 - 17 (2H> ^ 7 - 2 °- 7 - 36 (6H ' m) ' ™ (1H ' S >' 

(9) Methyl 1-isopropyl-3-indolecarboxylate- 

7.« (2 'h h xisst fr^Soi^r • 392 <3K s> - ™ <1H - m) - ^ « ■* ™- 

(10) Ethyl 1 ? 3-dimethyl-2-lndolecarboxylate- 

7.3wT 8 <S^7 2 6 7 < 4 H (3 :; .* 2M m * <3H ' * 4 - 3M ' 45 < 2H - * ««■ 

(11) Ethyl 1-methyl-4-methylsulfonyl-2-indolecarboxylate: 

1 H NMR (CDCI 3 ) 6: 1.41-1.46 (3H, m), 3.14 (3H. s), 4.16 (3H, s),4 41 (2H dd J=7 3 14 2H^ 7 as 
(1H, dd, J-7.3. 8.3Hz). 7.68-7.71 (2H. m), 7.81-7.84 (1H. m). * ^ ™ 

(12) Ethyl 1-methyl-6-methyisuifonyi-2-indolecarboxylate- 

<H NMR (CDCI 3 ) 5: 1.41-1.46 (3H, m). 3.11 (3H, s), 4.16 (3H, s) 4 37-4 45 ,2H mW 34 MH d 
J=0.7Hz), 7.62-7.70 (2H, m). 7.83 (1H, dd. J-0.7. 8.6 Hz). 8.07 (1H, d. J=0 7Hz) * ( ' ' 

(13) Methyl 4-fluoro-1-methyl-2-indolecarboxylate- 

(1H. m; H 7 N 36 0H C s5:' 3) & W ^ 4 ° 9 ^ S) ' ^ ^ 716 (1H ' d ' J=8 - 3H2 >- 7 ' 2 ^ 

(14) Methyl 4-bromo-1-methyl-2-indolecarboxylate: 

1 H NMR (CDCI3) 5: 3.93 (3H. s), 4.08 (3H, s). 7.16-7.26 (1H m) 7 31-7 35 <3H m> 

(15) Methyl 1-(2-na P hthylmethyl)-2-indolecarboxylate- ( ' )- 

<H NMR <CDC. 3 ) 5: 3.86 (3H, s), 6.00 (2H, s), 7.14-7.32 (3H, m), 7.37-7.43 (5H, m), 7.66-7.78 (4H, 
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m). 

(16) Methyl 1-(2-phenylethyl)-2-indolecarboxylate: 

'H NMR (CDCI 3 ) 5: 3.06 (2H, t, J=7.9Hz), 3.90 (3H, s), 4.74-4.80 (2H, m), 7.11-7.33 (9H, m), 7.66- 
7.69 (1H,m). 

(17) Methyl 1-(4-bromobenzyl)-2-indolecarboxylate: 

'H NMR (CDCI3) 5: 3.87 (3H, s), 5.79 (2H, s), 6.92 (2H, dd, J=2.0, 6.6Hz), 7.15-7.23 (1H, m). 7.31- 
7.38 (5H, m), 7.70-7.74 (1H ( m). 

(18) Methyl 1-(4-nitrobenzyl)-2-indolecarboxylate: 

'H NMR (CDCI3) 5: 3.87 (3H, s), 5.93 (2H, s), 7.14-7.41 (5H, m), 7.42 (1H, d, J=0.7Hz), 7.73-7.77 
(1H, m), 8.09-8.14 (2H, m). 

(19) Methyl 1 -(3- phenyl propyl )-2-indolecarboxyl ate: 

<H NMR (CDCI3) 6: 2.06-2.22 (2H, m), 2.69 (2H, d, J=8.0Hz), 3.90 (3H, s), 4.60 (2H, t, J=8.0Hz), 
7.05-7.40 (9H, m), 7.66 (1H, d, J=8.0Hz). 

(20) Methyl 1-(2-methoxyethyl)-2-indolecarboxylate: 

1 H NMR (CDCI3) 5: 3.28 (3H, s), 3.73 (2H, t f J=5.9Hz), 3.91 (3H, s), 4.74 (2H, t, J=5.9Hz), 7.14 (1 H, 
ddd, J=1.0, 6.9, 7.4Hz), 7.31 (1H, d, J=0.7Hz), 7.36 (1H, dd, J=1.3, 6.9Hz), 7.48 (1H, dd, J=0.7, 8.6Hz), 
7.66 (1H, dd, J=1.1, 8.3Hz). 

(21) Methyl 1-(2-diethylaminoethyl)-2-indolecarboxylate: 

m NMR (CDCI3) 5: 1.03 (6H, t, J=7.3Hz), 2.61 (4H, q, J=7.3Hz), 2.70-2.82 (2H f m), 3.91 (3H, s), 
4.58-4.70 (2H, m), 7.14 (1H, ddd, J=1.3, 6.7, 8.6Hz), 7.27 (1H, d, J=1.0Hz), 7.34 (1H, ddd, J=1.0, 6.7, 
7.1Hz), 7.43 (1H, dd, J=1.0, 8.6Hz), 7.61-7.71 (1H, m). 

(22) Ethyl 4-chloro-1-(2-diethylaminoethyi)-2-lndolecarboxylate: 

*H NMR (CDCI3) 5: 1 .00 (6H, t, J=7.3Hz), 1 .42 (3H, t, J=7.3Hz),2.59 (4H, q, J=7.3Hz), 2.69-2.80 (2H f 
m), 4.38 (2H, q, J=7.3Hz), 4.56-4.68 (2H, m), 7.14 (1H, dd, J=1.0, 7.3Hz), 7.18-7.28 (1H, m), 7.29-7.35 
(1H, m), 7.37 (1H, d, J=0.7Hz). 

(23) Preparation of methyl 1-[2-(2-tetrahydropyranyl)oxyethyl]-2-indolecarboxylate: 

The reaction was carried out in a manner similar to Reference Example 5 except for using 2.0 g (11.4 
mmol) of methyl 2-indolecarboxylate, 0.55 g (13.7 mmol) of 60% sodium hydroxide, 3.63 g (13.7 mmol) of 
2-(2-iodoethoxy)tetrahydropyran (prepared from 2-iodoethanol and 3,4-dihydro-2H-pyran) and 50 ml of di- 
methylformamide. Thus, 2.87 g (83.0%) of methyl 1-[2-(2-tetrahydropyranyl)oxyethyl]-2-indolecarboxylate 
was obtained. 

'H NMR (CDCI3) 6: 1.27-1.75 (6H, m), 3.26-3.54 (2H, m), 3.75 (1H, dt, J=4.6, 10.2Hz), 4.03 (1H, dt, 
J=4.6, 10.2Hz), 4.47 (1H, t, J=3.0Hz), 4.80 (2H, t, J=3.7Hz), 7.13 (1H, t, J=7.0Hz), 7.22-7.38 (2H, m), 7.53 
(1H, d, J=8.0Hz), 7.65 (1H, d, J=8.0Hz). 

(24) Methyl 1-[3-(2-tetrahydropyranyl)oxypropyl]-2-indolecarboxylate: 

The title compound was prepared in a manner similar to Reference Example 5 (23) except that 2-(3- 
iodopropoxy)tetrahydropyran was used in place of 2-(2-iodoethoxy)tetrahydrophyran. 

1H NMR (CDCI3) 8: 1 .42-1 .97 (6H, m), 2.11 (2H, dt, J=5.9, 11.2Hz), 3.33 (1H, dt, J=7.9, 8.3Hz), 3.40- 
3.55 (1H, m), 3.72-3.88 (2H, m), 3.94 (3H, s), 4.52 (1H, dd, J=3.0. 4.3Hz), 4.69 (2H. dt. J=0.9, 1.7Hz),.7.14 
(1H, ddd, J=1.0, 7.0, 7.9Hz), 7.27-7.37 (2H, m), 7.48 (1H, dd, J=0.9, 8.5Hz), 7.66 (1H, dt, J=1.0, 7.9Hz). 

(25) Synthesis of methyl 1-(3-tert-butoxycarbonylaminopropyl)-2-indoiecarboxylate: 

The reaction was carried out in a manner similar to Reference Example 5 except for using 5.00 g (28.5 
mmol) of methyl 2-indolecarboxylate, 1 .26 g (31.4 mmol) of 60% sodium hydroxide, 12.3 g (43.2 mmol) of 
tert-butyl N-(3-iodopropyl)carbamate (prepared from 3-iodopropylamine and di-tert-butyl dicarbonate) and 
60 ml of dimethylformamide. Thus, 2.54 g (27%) of methyl 1-(3-tert-butoxycarbonylaminopropyl)-2- 
indolecarboxylate was obtained. 

m NMR (CDCI3) 5: 1.45 (9H, s), 1.90-2.10 (2H, m), 3.00-3.20 (2H, m), 3.91 (3H. s). 4.62 (2H, t, 
J=6.9Hz), 4.98 (1H, br-s). 7.06-7.20 (1H. m). 7.28-7.44 (3H, m), 7.68 (1H, d. J=7.3Hz). 

(26) Methyl 1-(2-tert-butoxycarbonylaminoethyl)-2-indolecarboxylate: 

The title compound in a manner similar to Reference Example 5 (25) except that tert-butyl N-(2-io- 
dopropyl)carbamate was used in place of tert-butyl N-(3-iodopropyl) carbamate. 

*H NMR (CDCI3) 5: 1 .41 (9H, s), 3.53 (2H, t, J=5.9Hz), 3.90 (3H, s), 4.68 (2H, t, J=6.3Hz), 4.60-4.80 
(1H, m), 7.15 (1H, ddd, 1H, J=f.0, 6.9, 7.4Hz), 7.27-7.38 (2H, m), 7.48 (1H, d, J=8.3Hz), 7.66 (1H, d, 
J=7.9Hz). 

(27) Ethyl 1-methyl-4-(2-tetrahydropyranyl)oxymethyl-2-indolecarboxylate: 

The title compound was prepared in a manner similar to Reference Example 5. 

'H NMR (CDCI3) 6: 1 .39-1 .44 (3H, m), 1 .53-1 .91 (6H, m), 3.50-3.61 (1 H, m), 3.84-4.03 (1 H, m), 4.09 
(3H, s), 4.34-4.42 (2H, m), 4.75 (1 H, t J=3.6Hz), 4.83 (1H, d, J=12.2Hz), 5.08 (1 H, d, J=12.2Hz), 7.18 (1 H, 
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t, J=4.0Hz), 7.32-7.33 (2H, m), 7.42 (1H, s). 

(28) Ethyl 4-chloro-1 -(4-(2-tetrahydropyranyl)oxybutyl]-2-indolecarboxylate: 

• ,. J 1 ? t,l ! e compound was P^pared in a manner similar to Reference Example 5 (23) except taht 2-(4- 
.odobutoxy)tetrahydropyran and ethyl 4-chloro-2-indolecarboxylate was used in place of 2-(2-iodoe- 
thoxy)tetrahydropyran and methyl 2-indolecarboxylate 

4 38 ,2H rj-7 C ,^! ,> /Uf,l 13 , H ', l , J ;L' 3 , HZ> ' 1 -" 1 - 2 00 <10H - "•>• 3 - 32 - 3 56 < 2H ' ">>• 3 -«»"3.90 <2H. m), 

(29) Methyl 1-(3:4-isopropylidenedioxybutyl)-2-indolecarboxylate: 

« The title compound was prepared in a manner similar to Reference Example 5 except that 3 4-iso- 
propylidenedioxybutyl iodide was used in place of methyl iodide 
• ' H NMR (CDCI 3 ) 5: 1.34 (3H, s), 1.46 (3H, s), 1.90-2.18 (2H, m), 3.52 (1H dd J=6 9 7 9Hz> 3 91 

7.31 (1H. d, J-0.7HZ), 7.35 (1H, ddd, J=1.3, 6.9, 7.6Hz), 7.47-7.55 (1H, m) 7 63-7 70 f1H m) 

(30) Methyl-1-[2-[1-(4-methyl-2,6,7-trioxabicyclo-[2.2.2]octyl)]ethyl]-2-indolecarboxylate- ' 
J hat ' tla com P° und W3S pre P ared in a manne r similar to Reference Example 5 except that 2-[1-(4- 

methyl-2 I 6,7-tnoxabicyclo[2.2.2]octyl]ethyl iodide was used in place of methyl iodide 

'H NMR (CDCI3) 8: 0.79 (3H, s), 2.17 (2H, ddd, J=2.6, 5.3, 7.9Hz), 3.89 (6H s) 3 90 (3H s) 5 87 

^vThzw 48 5 m 6 h 7 L H2 !' n l 2 ^ ddd - J=1 °' 6 - 9 - 7 - 4Hz) - 727 < 1 H - d - j -°- 7 ^' iSJ 

6.9, 7.6Hz) t 7.48 (1 H, dd f J=0.7, 8.6Hz), 7.65 (1 H, ddd, J=1 .0, 1 .5, 8.3Hz). 

The following compounds were prepared in a manner similar to Reference Example 5 

(31) Methyl 4-benzyloxy-1-methyl-2-indolecarboxylate- 

J-8 6HZ1 7 » 7^!i & f fi 3 ?' S) ' 4 (3H ' S) ' 5 - 22 (2H ' S)> 6 57 (1H ' d ' J=7 - 6HZ >« 6 - 99 OH. d, 
J-8.6Hz), 7.22-7.28 (1H,m), 7.30-7.51 (6H, m). 

(32) Methyl 6-benzyloxy-1-methyl-2-indolecarboxylate: 

■ o L H e o M v R (CDC ' 3> 81 3 - 89 (3H> S)l 4 02 (3H ' S >' 515 < 2H ' s >- 6 ' 85 OH, d, J=2.31Hz), 6.91 (1H dd 

Sir; ; 24 ! 1H - J=10Hz) - 7 - 34 - 744 (3H - m) - 7 - 47 - 7 - 52 < 2H - m >- 7 - 53 - 7 - 57 oh m>. 

(33) Methyl 7-benzyloxy-1-methyl-2-indolecarboxylate- 

« i^rSOTzSSS^V" <3H ' * 519 l2H ' * 678 (,H ' * 6 ' 3 ™ 3 <'«• 

Reference Example 6 

Preparation of methyl 2-indolecarboxylate 

44 3 T o f3 0 7 0 2 T l m^.^^h anO ^ SOl M tiO !l * 9 < 186 - 2 mm0l) ° f 2-indolecarboxy.ic acid was dropwise added 
^J 4 ." 3 win j L thionyl chloride at 0»C. The reaction mixture was refluxed for2 hours and the solvent 

was then dolled off under reduced pressure. Ice water was poured onto the resulting residue. The mixture 
wfrh TthJ ba T? y T 1 ^ additi °" ° f COncentrated "n^onium hydroxide. The mixture was extracted three times 
Tint w« th^ Z I T , W3Shed With Wat6r a " d dHed ° Ver anh y d rous magnesium sulfate. The sol- 
LuDtln " 6r redU ° ed PreSSUre tQ 9ive 32 34 9 <"- 2% > of meth y' 2-indolecarboxylate. 
JH NMR (CDCI 3 ) 5: 3.95 (3H, s), 7.13-7.45 (4H, m), 7.69 (1H, dd. J=1.0, 7.9Hz). 8.91 (1H br-s) 
The follow.ng compounds were prepared in a manner similar to Reference Example 6 

(1) Methyl 3-indolecarboxylate: 

122 «i'h H S 22JSS £2T ,3H - * 7 - 24 " 7 ' 31 ,2H ' m> - 7 ' 38 - 7 - 45 (,K * 793 <1H * J - 3 - 0Hz »- 8 '"- 

(2) Methyl 4-fluoro-2-indolecarboxylate: 

,ox 1 H .T* (CDC,3> * 3 96 (3H> S) * 6 ' 78 - 6 ' 85 < 1H ' m >> 7.18-7.30 (3H, m), 8.99 (1 H, br-s) 

(3) Methyl 4-bromo-2-indoIecarboxvlate: 

(2H, m!. H 9 N 05 OH S) 81 3 ^±- 7A7 (1H ' dd ' J=7 6 ' 8 - 3Hz >' 7 " 28 OH. «. J-1 A 2.3Hz). 7.32-7.39 

(4) Methyl 7-benzyloxy-2-indolecarboxylate: 

'H NMR (CDCI 3 ) S: 3.93 (3H, s), 5.21 (2H, s), 6.80 (1H, d, J=6.9Hz), 7 01-7 08 (1H ml 7 19 (1H 
dd.J=2.3, 4.3Hz), 7.24-7.31 (1H,m), 7.35-7.51 (5H, m), 9.07 (1H, br-s). ^.08 (1H. m). 7.19 (1H, 

(5) Methyl 4-benzyloxy-2-indolecarboxylate: 

7 26 tm mW S°7^ tu ^l^lu 22 (2H ' S) ' 6 58 (1H ' * J=7 6H2 )' 7 - 03 OH. d. J=8.3Hz). 7.19- 
7.26 (1H, m), 7.31-7.44 (4H, m), 7.50 (2H, d, J=7.3Hz), 8.84 <1H, br-s). 
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Reference Example 7 

Preparation of methyl 5-indolecarboxylate 

5 A mixture of 1 .00 g (6.21 mmol) of 5-indolecarboxylic acid and 50 ml of 10% hydrogen chloride/ methanol 

was refluxed for 2 hours. The reaction mixture was then poured onto ice water followed by neutralization with 
sodium bicarbonate. The mixture was extracted three times with ethyl acetate. The combined extracts were 
washed with aqueous sodium bicarbonate solution. After drying over anhydrous magnesium sulfate, the sol- 
vent was distilled bff under reduced pressure to give 0.42 g (38.6%) of methyl 5-indole-carboxylate. 

10 1 H NMR (CDCI 3 ) 8: 3.93 (3H, s), 6.64-6.66 (1H, m), 7.26-7.29 (1H, m), 7.40 (1H, dd, J=0.7, 8.6H2), 7.91 

(1H t dd, J=1.7, 8.6Hz), 8.3-8.6 (2H, m). 

Reference Example 8 

15 Preparation of methyl 1-isopropyl-5-indolecarboxylate 

A mixture of 2.20 g (8.97 mmol) of isopropyl 1-isopropyl-5-indolecarboxylate, 100 ml of 2N sodium hydrox- 
ide solution and 100 ml of ethanol was refluxed for an hour. The solvent was then distilled off under reduced 
pressure. Thereafter water was added to the residue and the resulting mixture was acidified with cone, hydro- 

20 chloric acid. The precipitated solid was filtered and dried under reduced pressure to give 2.00 g of crude 1- 
isopropyl-5-indole-carboxylic acid. The reaction was carried out in a manner similar to Reference Example 4 
using 2.00 g of the crude 1-isopropyl-5-indolecarboxylic acid, 0.44 g (11.1 mmol) of 60% sodium hydride, 2.87 
g (20.2 mmol) of methyl iodide and 50 ml of dimethylformamide. Thus, 1 .64 g (842%; yield based on isopropyl 
1-isopropyl-5-indolecarboxylic acid) was obtained. 

25 1H NMR (CDCI3) 8: 1.54 (6H, d, J=6.9Hz), 3.93 (3H f s), 4.65-4.75 (1H, m), 6.61 (1H f d, J=3.3Hz), 7.28 

(1H, d, J=3.3Hz), 7.37 (1H, d, J=8.6Hz), 7.9 (1H. dd, J=1.7, 8.6Hz), 8.39 (1H, d, J=1.7Hz). 

Reference Example 9 

30 Preparation of 7-chloro-2-indolecarboxylic acid 

A mixture of 3.40 g (15.2 mmol) of ethyl 7-chloro-2-indolecarboxylate, 100 ml of 2N sodium hydroxide sol- 
ution and 100 ml of ethanol was refluxed for an hour. The solvent was then distilled off under reduced pressure. 
Thereafter ice water was added to the residue and the resulting mixture was acidified with cone, hydrochloric 
35 acid and extracted three times with ethyl acetate. After drying over anhydrous magnesium sulfate, the solvent 
was distilled off under reduced pressure to give 2.85 g (95.8%) of 7-ch!oro-2-indolecarboxylic acid. 

1H NMR (DMSO-d 6 ) 8: 7.04-7.09 (1H, m) t 7.19 (1H, d, J=2.0Hz), 7.30 (1H, dd, J=1.0, 7.6Hz), 7.62 (1H, 
d, J=8.3Hz), 11.9 (1H, br-s), 13.1 (1H f br-s). 

40 Reference Example 10 

Preparation of 1-isopropyl-2-indolecarboxylic acid 

The reaction was carried out in a manner similar to Reference Example 4. using 6.00 g (34.2 mmol) of 
45 methyl 2-indolecarboxylate, 1 .36 g (34.2 mmol) of 60% sodium hydroxide, 6.40 g (37.7 mmol) of isopropyl iodide 
and 100 ml of dimethylformamide. The mixture of methyl 1-isopropyl-2-indolecarboxyiate and isopropyl 1-iso- 
propyl-2-indolecarboxylate was obtained. The reaction was carried out in a manner similar to Reference Ex- 
ample 9, using the thus obtained mixture, 150 ml of 2N sodium hydroxide solution and 150 ml of ethanol. Thus 
3.71 g (53.3%) of 1-isopropyl-2-indolecarboxylic acid was obtained. 
50 1H NMR (DMSO-d 6 ) 8: 1.58 (6H, d, J=6.9Hz), 5.74-5.85 (1H, m), 7.05-7.11 (1H, m), 7.19-7.28 (2H, m), 

7.64-7.72 (2H, m), 12.9 (1H, br-s). 

Reference Example 11 

55 Preparation of methyl 1-methyl-7-indolecarboxylate 
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a) Preparati on of ethyl 7-carbomethoxy-1-methyl-2-indolecarboxvlate 

thXlS V WaS t added t0 a sus P^si°n of 0.81 g (20.2 mmol) of 60% sodium hydride in 80 ml of dime- 
thylformam.de the mixture was stirred at room temperature until the mixture became a transparent solution 
Asolut.on of 5 74 g (40.4 mmoi) of methyl iodide was then added dropwise to the transparent solSn^t room 
temperature followed by stirring at 50°C for an hour. The reaction solution was poured onto ice wa^ The Z 

l*er Q ZT: ^ thSn e r, Ct6d timeS With 6thyl 3Ceta,e 3nd the COmbined •*»*• ^shlo w m 
r n d th^ H 9 ^ ?i ydr ° US ma 9 nesium sulfate ' tne solvent was distilled off under reduced pressure 

T^r^ 

b ) Preparation of 1-methylindole-2,7-dicarboxylic acid 

hydroxTdrandl Ifj nfl^V * *"? 7 - Carbomethox y- 1 - meth y | - 2 -i"do'^arboxylate, 90 m, of 2N sodium 
TZ I nt« h ^ ' UXed f ° r 3 hOUrS " The reaction mixture was concentrated under re- 

mixtur^ ThJ Z! ! C f 7 3dded 10 the rSSidUe - 2N acid was added to acidify the reaction 

Z^r'SSZ^T f iltered and dried under reduced pressure to 9ive 4 - 70 9 < >99% > * 1 — 

c) Preparation of 1-methyl-7-indolecarboxylic acid 

A mixture of 4.60 g (21.0 mmol) of 1-methylindole-2.7-dicarboxylic acid, 0.5 g of copper (II) oxide and 50 

Z^To^T "? he3tin9 31 ^ After «»""»• the -ction'mixJl pourS 

onto 200 ml of 2N hydrochlonc ac.d. The mixture was extracted three times with ethyl acetate and the combined 
extracts were washedwith saturated sodium chloride solution. After drying over anhydrous magnesrumT^fate 

chromatography to g.ve 1 .82 g (49.0%) of 1-methyl-7-indolecarboxylic acid. 

d) Preparation of methyl 1-methyl-7-indolecarboxylate 

wiJJrS ^ol n °' S0,Uti ° n ° f 1 - 82 9 (104 mmol) ° f l-^ethyl-7-indolecarboxylic acid was added drop- 

wS ^d 9 is«ld T*l ? " °!: l0ride 31 °° C - reaCti ° n miXtUre W3S refluxed for2 »— ««• *• -ve^ 
d,St, " ed off " f nder reduced P^ssure. Ice water was poured onto the resulting residue and ammonium 

t£ZS£S r . . S miXtUfe a ' kaline - miXtUre WaS eXtraCted three times with 

menTtn ed JT T T T" - ^ W3terand driad ° W " r anhydr ° US ma 9" esi ^ The solventwas 

then d.st. led off under reduced pressure. The residue was isolated and purified by silica gel column chroma- 
tography to give 1.16 g (59.0%) of methyl 1-methyl-7-indolecarboxylate 

- " W^^wR?™ (3H ' 3 (3H ' S) ' 6 (1H ' * J=3 3HZ >- 710 < 1H ' *' J = 7 6 H 2 ). 7.67 (1H. d. 
Reference Example 12 

Preparation of ethyl 7-benzyloxy-4-chloro-2-indolecarboxylate 
a) Preparation of 3-benzyloxv-6-chloro-2-nitrotoluene 

mld. A ?2 n^,7 1' 50 9 ,^°! mm °' S) ° f 4 - chloro - 3 -™thyl-2-nitrophenol, 1.50 g (8.80 mmols) of benzyl bro- 
k. M mm °, S> ° f potassiunrl carbonate a <* 70 ml of acetone was refluxed for 2 hours. Thereafter 
■nsoluble matters were filtered off and the filtrate was concentrated under reduced pressure The rescue was 

n^otolu^ne "* ^ chromato ^ ra ^ to aive 2 -22 9 (>99%) of 3-benzyloxy-6-chloro-2- 
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b) Preparation of ethyl (3- benzyloxy-6-chioro-2-nitrophenyl) pyruvate 

Diethyl oxalate, 1 .20 g (7.92 mmol), was added dropwise to a suspension of 0.67 g (7.92 mmol) of potas- 

6ch.o e ro i S T thy ' ether if m ° 3t r0 ° m tem ^ ature ' Subsequently 2.00 g (7,olo 7££££ 
6-chloro-2-n,trotoluene was added to the mixture followed by stirring for 4 hours at room temperature. The re- 
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action solution was poured onto 1N hydrochloric acid and the mixture was extracted twice with diethyl ether. 
The combined extracts were washed with saturated sodium chloride solution. After drying over anhydrous 
magnesium sulfate, the solvent was distilled off under reduced pressure. The residue was isolated and purified 
by silica gel column chromatography to give 1.60 g (53.5%) of ethyl (3-benzyloxy-6-chloro-2-nitrophenyl)pyr- 
5 uvate. 

c) Preparation of ethyl 7-benzyloxy-4-chloro-2-indolecarboxylate 

A mixture of 1 .60 g (4.24 mmol) of ethyl (3-benzyloxy-4-chloro-2-nitrophenyl)pyruvate, 22.9 g (29.7 mmol) 
10 of 20% titanium trichloride solution and 60 ml of acetone was stirred at room temperature for 3 hours. The re- 
action mixture was poured onto ice water and the mixture was extracted three times with ethyl acetate. The 
combined extracts were washed with saturated sodium hydrogencarbonate solution. After drying over anhy- 
drous magnesium sulfate, the solvent was distilled off under reduced pressure. The residue was purif ied by 
silica gel column chromatography to give 0.50 g (35.8%) of ethyl 7-benzyloxy-4-chloro-2-indole-carboxylate. 
15 1 H NMR (CDCI 3 ) 8: 1 .39-1.44 (3H, m), 4.40 (2H, dd, J=6.9, 14.2Hz), 5.18 (2H, s). 6.69 (1 H, d, J=8.3Hz), 

7.01 (1H, d, J=8.3Hz), 7.26-7.27 (1H, m), 7.35-7.48 (5H, m), 9.15 (1H, br-s). 

Reference Example 13 
20 Preparation of ethyl 6-benzyloxy-4-chloro-2-indolecarboxylate 

a) Preparation of ethyl 3-(4-benzyloxy-2-chtorophenyl)-2-azidopropenoate 

An ethanol solution, 70 ml, containing 5.40 g (21.9 mmol) of 4-benzyloxy-2-chlorobenzaldehyde and 11.3 
25 g (87.6 mmol) of ethylazide acetate was gradually added dropwise to 70 ml of an ethanol solution of 5.95 g 
(87.6 mmol) of sodium ethoxide at -10°C. After stirring at -10°C for further 5 hours, the reaction temperature 
was slowly elevated to room temperature. The reaction mixture was poured onto 200 ml of saturated ammo- 
nium chloride aqueous solution and the mixture was extracted three times with ethyl acetate. The combined 
extracts were then washed with saturated ammonium chloride solution and next with saturated sodium chloride 
30 solution. After drying over anhydrous magnesium sulfate, the solvent was distilled off under reduced pressure. 
The resulting residue was purified by silica gel column chromatography to give 4.50 g (57.5%) of ethyl 3-(4- 
benzyloxy-2-chlorophenyl)-2-azidopropenoate. 

b) Preparation of ethyl 6-benzyloxy-4-chloro-2-indolecarboxylate 

35 

A solution of 4.50 g (12.6 mmols) of ethyl 3-(4-benzyloxy-2-chlorophenyl)-2-azidopropenoate in 100 ml of 
toluene was ref luxed for 3 hours. The reaction mixture was concentrated under reduced pressure. The resulting 
residue was purif ied by silica gel column chromatography to give 3.73 g (89.8%) of ethyl 6-benzyloxy-4-chloro- 
2-indolecarboxylate. 

40 1H NMR (CDCI3) 6: 1 .38-1.43 (3H, m), 4.35-4.43 (2H, m), 5.09 (2H, s), 6.79 (1H, dd, J=0.7, 2.0Hz), 6.95 

(1H, d, J=2.0Hz), 7.23-7.24 (1H, m), 7.31-7.45 (5H, m), 8.94 (1H, br-s). 

Reference Example 14 

45 Preparation of methyl 1-(2-carbamoylethyl)-2-indolecarboxylate 

a) Preparation of methyl 1-(2-cyanoethyl)-2-indolecarboxylate 

After 3.63 g (68.4 mmol) of acrylonitrile and 2.2 ml of 40% methanol solution of N-benzyltrimethyiammo- 
50 nium hydroxide was added to a solution of 10.0 g (57.1 mmol) of methyl 2-indolecarboxyiate in 150 ml of 1,4- 
dioxane, the mixture was stirred at 55°C for an hour. The reaction mixture was concentrated under reduced 
pressure. The resulting residue was added to a mixture of 5 ml of acetic acid and 500 ml of water. The aqueous 
layer was extracted twice with methylene chloride and the combined extracts were washed with water. After 
drying over anhydrous magnesium sulfate, the solvent was distilled off under reduced pressure. The residue 
55 was purified by silica gel column chromatography to give 13.0 g of methyl 1-(2-cyano-ethyl)-2-indolecarbox- 
ylate. 
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b) Preparation of methyl 1-(2-carbamoylethyl)-2-indolecarboxvlate 

A mixture of 3.12 g (13.7 mmol) of methyl 1-(2-cyanoethyl)-2-indolecarboxylate, 30 ml of 10% sodium car- 
bonate solution. 30 ml of 30% hydrogen peroxide and 100 ml of acetone was stirred at room temperature for 

5 4 hours. Next, the reaction mixture was cooled to 0°C and 10% sodium sulfite solution was added dropwise 
to decompose an excess of the peroxide. The most of acetone in the reaction mixture was then distilled off 
and the concentrate was extracted three times with ethyl acetate. The combined extracts were washed with 
saturated sodium chloride solution. After drying over anhydrous magnesium sulfate, the solvent was distilled 
off under reduced pressure. The resulting residue was purified by silica gel column chromatography to give 

10 2.30 g (68%) of methyl 1-(2-carbamoylethyl)-2-indolecarboxylate 

c u MR (CDC ' 3) 6: 215 (2H> ddd> J=1 - 7, 5 - 9, 7 - 6Hz >' 3 " 92 < 3H - s >- 4 " 85 PH. ddd. J=1.7. 5.9. 7.6Hz). 

-5.37 (1H, br-s). 5,72 (1H. br-s), 7.16 (1H, ddd. J=1.0. 6.9. 7.4Hz). 7.32 (1H, d, J=1.0Hz), 7.37 (1H, ddd, J=1 .0 

7.3, 7.8Hz), 7.53 (1H, dd, J=0.8, 8.4Hz), 7.67 (1H. dt, J=1.0, 7.9Hz). 

The following compound was prepared in a manner similar to Reference Example 14. 

15 (1) Ethyl 1-(2-carbamoylethyl)-4-chloro-2-indolecarboxylate: 

1HNMR(CDCI 3 )5: 1.43 (3H, t. J=7.3Hz). 2.65-2.82 (1H.m), 4.39 (2H, q. J=7.3Hz), 4.84 (2H. ddd J=1 0 

6.3, 7.3Hz), 5.45 (1H, br-s), 5.68 (1H, br-s), 7.14 (1H, d, J=7.9Hz), 7.26 (1H, dd, J=7.6, 8.2Hz), 7.41 (1H d' 

J=1.0Hz),7.45(1H,d, J=8.6Hz). '' l " 

20 Reference Example 1 5 

Preparation of methyl 7-carbamoylmethoxy-1-methyt-2-indolecarboxylate 
a) Preparation of methyl 7-hydroxy-1-methyl-2-indolecarboxylate 

In a solvent mixture of 50 ml of tetrahydrof uran and 50 ml of methanol was dissolved 2.31 g (7 82 mmol) 
of methyl 7-benzyloxy-1-methyl-2-indolecarboxylate. After 0.5 g of 10% palladium/carbon was added to the 
solut.cn, catalytic hydrogenation was performed at ambient temperature under normal pressure. After com- 
pletion of the reaction, the catalyst was filtered off and the filtrate was concentrated under reduced pressure. 
The resulting residue was purified by silica gel column chromatography to give 1.63 g (>99%) of methyl 7-hy- 
droxy-1-rriethyl-2-indolecarboxylate. 
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b) Preparation of methyl 7-carbamoylmethoxy-1-methyl-2-indolecarboxylate 



After 0.50 g (2.44 mmol) of methyl 7-hydroxy-1-methyl-2-indolecarboxylate was added to a suspension of 
0.01 g (2.44 mmol) of 60% sodium hydride in 25 ml of dimethyl-formamide, the mixture was stirred at room 
temperature until the mixture became a transparent solution. Then 0.25 g (2.68 mmols) of 2-chloroacetamide 
was added dropwise to the transparent solution at room temperature followed by stirring at 50°C for an hour 
The reaction mixture was poured onto ice water. The resulting mixture was then extracted three times with 
ethyl acetate. The combined extracts were washed with water. After drying over anhydrous magnesium sulfate 
the solvent was distilled off under reduced pressure. The residue was purified by silica gel column chroma- 
tography to give 0.54 g (84.4%) of methyl 7-carbamoylmethoxy-1-methyl-2-indolecarboxylate 

1H NMR (CDCI 3 ) S: 3.91 (3H, s). 4.41 (3H, s), 4.67 (2H, s). 5.70 (1H, br-s), 6.41 (1H, br-s). 6.70-6 73 
(1HI m), 7.03 (1H. t. J=7.9Hz), 7.26 (1H, s). 7.31-7.34 (1H, m). 
45 The following compounds were synthesized in a manner similar to Reference Example 1 5 

(1) Methyl 1-methyl-7-(2-phenylethoxy)-2-indolecarboxylate: 

'H NMR (CDCI3) S: 3.17-3.22 (2H. m), 3.87 (3H. s), 4.24 (3H. s). 4.31-4.36 (2H. m), 6.68 (1H d 
J=7.6Hz), 6.94-7.00 (1H,m). 7.18-7.35 (7H,m). 

(2) Methyl 1-methyl-7-(3-phenylproDOXv)-2-indolecarboxvlate- 

so i H NMR (CDCI 3 ) 8: 2.16-2.26 (2H.' m). 2.84-2.90 (2H. m), 3.89 (3H, s), 4.07-4.12 (2H, m), 4.43 (3H 

s), 6.64 (1H, d. J=6.9Hz), 6.97 (1H, t, J=7.9Hz), 7.18-7.23 (5H, m). 7.25-7,33 (2H, m). 

(3) Ethyl 7-carbamoylmethoxy-4-chloro-1-methyl-2-indolecarboxylate: 

'H NMR (CDCIj) 5: 1.33-1.36 (3H, m). 4.29-4.37 (5H. m), 4.60 (2H. s), 6.69 (1H, d J=8 3Hz) 7 06 
(1H, dd. J=0.7. 8.2Hz). 7.15 (1H, d, J=0.7Hz). 7.38 (1H. br-s). 7.54 (1H, br-s). ' 
55 (4) Ethyl 4-chloro-7-(2-dimethylaminoethoxy)-1-methyl-2-indolecarboxylate- 

'H NMR (CDCI 3 ) 5: 1 .39-1 .44 (3H. m), 2.36 (6H. s), 2.82 (2H, t. J=5.9Hz). 4.17 (2H, t, J=5.9Hz) 4.33- 
4.40 (5H, m), 6.59 (1H, d, J=8.3Hz), 6.96 (1H. d, J=7.9Hz), 7.30 (1H. s). 
(5) Ethyl 6-carbamoylmethoxy-1-methyl-2-indolecarboxylate: 
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1H NMR (CDCI 3 ) 6: 1.38-1.43 (3H. m), 4.03 (3H, s), 4.32-4.40 (2H, m), 4.60 (2H, s), 5.61 (1H, br-s), 
6.59 (1H t br-s), 6.79 (1H, d, J=2.3Hz), 6.84 (1H, dd, J=2.3, 8.6Hz), 7.26-7.27 (1H, m), 7.57-7.60 (1H, m). 

(6) Ethyl 4-chloro-1-methyl-7-[2-(N-pyrrolidinyt)-ethoxyl-2-indolecarboxylate: 

'H NMR (CDCI 3 ) 5: 1 .39-1 .44 (3H t m), 1 .79-1 .84 (4H, m), 2.63-2.68 (4H, m), 2.97-3.02 (2H, m), 4.20- 
5 4.24 (2H, m), 4.33-4.41 (5H, m) f 6.60 (1H, d, J=8.6Hz), 6.97 (1H, d, J=8.3 Hz), 7.31 (1H, s). 

(7) Methyl 7-(3-tert-butoxycarbonylaminopropoxy)-1-methyl-2-indolecarboxylate: 

1H NMR (CDCI3) 5: 1.43 (9H, s), 2.09 (2H, t, J=6.3Hz), 3.35-3.42 (2H, m), 3.89 (3H, s), 4.13-4.18 
(2H. m), 4.39 (3H, s). 4.73 (1H, br-s), 6.69 (1H, d, J=7.9Hz), 6.96-7.02 (1H, m), 7.21-7.26 (2H, m). 

(8) Ethyl 7-(3-tert-butoxycarbonylaminopropoxy)-4- ch,oro - 1 -methyl-2-indolecarboxylate: 

10 'H NMR (CDCI3) 5: 1.38-1.44 (12H f m), 2.03-2.13 (2H, m), 3.33-3.40 (2H, m), 4.12 (2H, t, J=5.9Hz), 

4.33-4.41 (5H, m), 4.70 (1H, br-s), 6.58 (1H, d, J=8.3Hz), 6.96 (1H, d, J=8.3Hz), 7.31 (1H, s). 

(9) Ethyl 6-(3-tert-butoxycart)onylaminopropoxy)-1-rnethyl-2-indolecarboxylate: 

'H NMR (CDCI3) 5: 1.37-1.42 (3H, m), 1.45 (9H, s), 2,02 (2H, dd, J=6.3, 12.5Hz), 3.33-3.40 (2H, 
m), 4.02 (3H, s), 4.10 (2H, t, J=5.9Hz). 4.35 (2H, dd, J=6.9, 14.2Hz), 4.78 (1H. br-s), 6.76 (1H, s), 6.78- 
15 6.83 (1 H, m), 7.24-7.26 (1 H, m), 7.53 (1 H, d, J=8.6Hz). 

(1 0) Ethyl 7-(2-tert-butoxycarbonylaminoethoxy)-4-chloro-1 -methyl-2-indolecarboxylate: 

'H NMR (CDCI3) 5: 1.39-1.44 (3H, m), 1.45 (9H, s), 3.63 (2H, dd, J=5.3, 10.6Hz), 4.13 (2H, t, 
J=5.3Hz), 4.30-4.41 (5H, m), 4.63-4.89 (1H, m), 6.58 (1H, d, J=8.3Hz), 6.97 (1H, d, J=8.3Hz), 7.31 (1H, 
s). 

20 (11) Methyl 1-methyl-7-[2-(2-tetrahydropyranyl)oxyethoxy]-2-indo!ecarboxylate: 

1 H NMR (CDC 1 3 ) 6: 1.52-1 .85 (6H, m), 3.50-3.58 (1 H, m), 3.83-3.90 (5H, m), 4.11-4.19 (1 H, m), 4.26- 
4.30 (2H, m), 4.42 (3H, s), 4.73-4.75 (1H, m), 6.70-6.73 (1H, m), 7.01 (1H, t, J=7.9Hz), 7.22-7.26 (2H, m). 

(12) Ethyl 4-chloro-1 -methyl-7-[2-(2-tetrahydropyranyl)-oxyethoxy]-2-indolecarboxylate: 

'H NMR (CD CI 3) 8: 1.42 (3H, t, J=7.3Hz), 1.52-1.85 (6H, m), 3.51-3.56 (1H, m). 3.81-3.91 (2H, m), 
25 4.10-4.17 (1H, m), 4.23-4.27 (2H, m), 4.33-4.40 (5H, m), 4.72-4.73 (1H, m), 6.61 (1H, d, J=8.2Hz), 6.96 

(1H, d, J=8.3Hz), 7.30 (1H, s). 

(13) Ethyl 4-chloroT7-(2:3-isopropylidenedioxypropoxy)-1-methyl-2-indolecarboxylate: 

*H NMR (CDCI3) 5: 1 .39-1 .47 (9H, m), 3.91-3.99 (1 H, m), 4.06-4.23 (3H, m), 4.33-4.41 (5H, m), 4.51- 
4.63 (1H, m), 6.60 (1H, d, J=8.3Hz), 6,97 (1H, d, J=8.3Hz), 7.31 (1H, s). 
30 (14) Ethyl 4-chloro-1-methyl-7-[4-(2-tetrahydropyranyl)-oxybutoxy]-2-indolecarboxylate: 

NMR (CDCI 3 ) 6: 1 .39-1 .44 (3H, m), 1 .52-1 .85 (8H, m), 1.87-2.04 (2H, m), 3.44-3.55 (2H, m), 3.79- 
3.91 (2H, m), 4. 1 0 (2H, t, J=6.3Hz), 4.33-4.41 (5H, m), 4.58-4.61 (1 H, m), 6,56 (1 H, d, J=8.3Hz), 6.96 (1 H, 
d, J=8.3Hz), 7.30 (1H, s). 

35 Reference Example 16 

Preparation of ethyl 4-carboxy-1-methyl-2-indolecarboxylate 

a) Preparation of ethyl 4-hydroxymethyl-1-methyl-2-indolecarboxytate 

40 

In a solvent mixture of 20 ml of 2N hydrochloric acid and 60 ml of tetrahydrofran was dissolved 4.00 g (12.6 
mmol) of ethyl 1-methyl-4-(2-tetrahydropyranyl)-oxymethyl-2-indolecarboxylate. The solution was stirred at 
50°C for an hour. The reaction mixture was poured onto ice water and the aqueous layer was extracted three 
times with ethyl acetate. The combined extracts were washed with saturated sodium hydrogencarbonate sol- 
45 ution. After drying over anhydrous magnesium sulfate, the solvent was distilled off under reduced pressure. 
The residue was purified by silica gel column chromatography to give 2.90 g (99%) of ethyl 4-hydroxymethyl- 
1 -methyl-2-indolecarboxylate. 

b) Preparation of ethyl 4-carboxy-1-methyl-2-indolecarboxylate 
so ~ ~~ ~~ ~ ~ ' " "~ " "~ ~ 

In 30 ml of acetone was dissolved 0.70 g (3.00 mmols) of ethyl 4-hydroxymethyl-1-methyl-2-indolecarbox- 
ylate. After 3.3 ml of Jones' reagent, which was prepared by dissolving 26.7 g of chromium (VI) oxide in a mix- 
ture of 23 ml of cone, sulfuric acid afid 40 m! of water and adding water to make the whole volume 100 ml, was 
added dropwise to the above solution at room temperature, the mixture was stirred at room temperature for 
55 an hour. The reaction mixture was poured onto ice water and the aqueous layer was extracted three times 
with chloroform. The combined extracts were washed with saturated sodium hydrogencarbonate solution. After 
drying over anhydrous magnesium sulfate, the solvent was distilled off under reduced pressure. The residue 
was purified by silica gel column chromatography to give 0.38 g (51.2%) of ethyl 4-carboxy-1-methyl-2-indo- 
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lecarboxylate. 

iH NMR (DMSO-d 6 ) 5: 1.34-1 .40 (3H, m), 4.08 (3H, s), 4.35 <2H, dd, J=7.3, 14.2Hz), 7.41-7.47 (1H m) 
7.72 (1 H, s), 7.82-7.89 (2H, m), 1 2.7 (0.5H, br-s). 1 h 

Reference Example 17 

Preparation of ethyl 6-benzyioxy-4-methyl-2-indolecarboxyiate 

a) Preparation of 4-benzyloxy-2-methyl benzoic acid 

A mixture of 5.00 g (18.9 mmol) of 5-benzyloxy-2-bromotoluene, 0.46 g (1 8.9 mmol) of metallic magnesium 
/^catalytic amount of iodine and 20 ml of tetrahydrof uran was ref luxed for2 hours. After cooling to -50°C carbon 
dioxide was bubbled into the reaction solution for 30 minutes. The reaction temperature was then elevated to 
room temperature and stirring was continued at the same temperature for further 2 hours. Next the reaction 
mixture was poured into 1N hydrochloric acid followed by extraction twice with ethyl acetate The combined 
extracts were washed with water. After drying over anhydrous magnesium sulfate, the solvent was distilled 
off under reduced pressure. The resulting residue was purified by silica gel column chromatography to give 
1 .40 g of 4-benzyloxy-2-methyl benzoic acid. 

b) Preparation of methyl 4-benzyolxy-2-methylbenzoate 

Using 1.40 g (5.78 mmol) of 4- benzyl oxy-2-methyl benzoic acid, 1.37 g (11.6 mmol) of thionyl chloride and 
50 ml of methanol, the reaction was carried out in a manner similar to Reference Example 6 to obtain 0.77 g 
of methyl 4-benzyloxy-2-methylbenzoate. 

c) Preparation of 4- benzyloxy-2-methyl benzyl alcohol 

Asuspension of 0.11 g (2.93 mmol) of lithium aluminum hydride in 20 ml of tetrahydrof uran was cooled to 
0°C. A solution of 0.75 g (2.93 mmol) of methyl 4- benzyl oxy-2-methyibenzoate in 20 ml of tetrahydrof uran was 
added dropw.se to the suspension at 0°C. After stirring at 0°C for 2 hours, the reaction mixture was treated in 
a conventional manner to give 0.66 g of 4-benzyloxy-2-methylbenzyl alcohol. 

d) Preparation of 4-benzyloxy-2-methylbenzaldehyde 

A mixture of 0.70 g (3.07 mmol) of 4-benzyolxy-2-methyl benzyl alcohol, 2.67 g (30.7 mmol) of manganese 
dioxide, 0.5 ml of methanol and 20 ml of chloroform was stirred at room temperature for 1 1 hours. Then insoluble 
matters were filtered off and the filtrate was concentrated under reduced pressure. The resulting residue was 
purified by silica gel column chromatography to give 0.60 g of 4-benzyloxy-2-methylbenzaldehyde. 

e) Preparation of ethyl 3-(4-benzyloxy-2-methylphenyl)-2-azidopropenoate 

The reaction was carried out in a manner similar to Reference Example 13 a) except for using 2 80 g (12 4 
mmol) of 4-benzyloxy-2-methylbenzaldehyde, 6.39 g (49.5 mmol) of ethyl azidacetate, 3 37 g (49 5 mmol) of 
sodium ethoxide and 50 ml of ethanol. Ethyl 3-(4-benzyloxy-2-methylphenyI)-2-azidopropenc*te was thus ob- 
tained in the yield of 3.24 g. 

f) Preparation of ethyl 6-benzyloxy-4-methyl-2-indolecarboxytate 

The reaction was carried out in a manner similar to Reference Example 13 b) exceDt for usino 3 22n 0 f 
ethyl 3-(4-benzyloxy-2-methylphenyl)-2-azido-propenoate and 100 ml of toluene. Ethyl 6-benzyloxy-4-methyl- 
2-indolecarboxylate was thus obtained in the yield of 2.66 g. 

1H NMR (CDCI 3 ) 5: 1.38-1.43 (3H, m), 2.51 (3H, s), 4.38 (2H, dd, J=6.9, 14.2Hz), 5.09 (2H, s), 6.72 (2H 
s), 7.19 (1H,d,J=2.3Hz), 7.29-7.46 (5H,m), 8.71 (1H, br-s) 1 ' 

The following compound was prepared in a manner similar to Reference Example 17. 

(1) Ethyl 6-benzyloxy-4-trifluoromethyl-2-indolecarboxylate: 

™^ J CDC,3) 6: 1 '39-L44 OH, 4.37-4.45 (2H, m), 5.14 (2H f s), 7.05 (1H, s), 7.23-7.24 (1H, m), 7.30 
(1H, s), 7.35-7.47 (5H, m), 8.92 (1H, br-s) 
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Example 1 

Preparation of 1-methyl-2-indoloylguanidine 

After 8.58 g (89.8 mmol) of guanidine hydrochloride was added to 70 ml of a methanol solution of 4.85 g 
(89.8 mmol) of sodium methoxide, the mixture was stirred at room temperature. The precipitated sodium chlor- 
ide was filtered off to obtain the solution. Then 1.70 g (8.97 mmol) of methyl 1-methyl-2-indolecarboxylate was 
added to the thus obtained solution. Subsequently methanol was distilled off under reduced pressure. The re- 
sulting residue was heated at 130°C for 5 minutes and then allowed to stand at room temperature for an hour. 
Thereafter water was poured onto the reaction solution and the mixture was extracted three times with ethyl 
acetate. The combined extracts were washed with water. After drying over anhydrous magnesium sulfate, the 
solvent was distilled off under reduced pressure. The resulting residue was isolated and purified by silica gel 
column chromatography to give the desired 1-methyl-2-indoloylguanidine. The compound was dissolved in 
chloroform and treated with hydrogen chloride/ether. Thus 0.70 g (30.8%) of 1-methyl-2-indoloylguanidine hy- 
drochloride was obtained. 

M.P.: 250°C or higher 

1 H NMR (DMSO-d 6 ) 6: 4.04 (3H, s), 7.12-7.21 (1H, m), 7.31-7.44 (1H, m), 7.61 (1H, d, J=8.6Hz), 7.73 
(1H, d, J=7.9Hz), 7.89 (1H, s), 8.5 (2H, br-s), 8.7 (2H, br-s), 11.9 (1H, br-s). 

Example 2 

Preparation of 1-methyl-5-indoloylguanidine 

The reaction was carried out in a manner simi lar to Example 1 except for using 1 .00 g (5.29 mmol) of methyl 
1-methyl-5-indolecarboxylate, 5.05 g (52.9 mmol) of guanidine hydrochloride and 50 ml of a methanol solution 
of 2.85 g (52.9 mmol) of sodium methoxide. Thus 0.92 g (68.9%) of 1 -methyl- 5-indoloylguanidine hydrochloride 
was obtained. 

M.P.: 260°C or higher 

1 H NMR (DMSOd 6 ) 5: 3.86 (3H, s) ? 6.62-6.64 (1H, m), 7.50 (1H, d, J=3.3Hz), 7.61 (1H, d, J=8.9Hz), 
7.91-7.95 (1H, m), 8.44 (2H, br-s), 8.47 (1H, d, J=1.3Hz), 8.7 (2H, br-s), 11.7 (1H, br-s). 

Example 3 

Preparation of 1-methyl-3-indoloylguanidine 

The reaction was carried out in a manner similar to Example 1 except for using 1.00 g (5.29 mmol) of methyl 
1-methyl-3-indolecarboxylate, 5.05 g (52.9 mmol) of guanidine hydrochloride and 50 ml of a methanol solution 
of 2.85 g (52.9 mmol) of sodium methoxide. Thus 0.48 g (35.9%) of l-methyl-3-indoloylguanidine hydrochloride 
was obtained. 

M.P.: 252-253°C. 

1H NMR (DMSO-d 6 ) 5: 3.91 (3H, s), 7.25-7.37 (2H, m), 7.58-7.61 (1H, m), 8.15 (1H. dd, J=1.3, 6.6Hz), 
8.3 (2H, br-s), 8.6 (2H, br-s), 8.78 (1H, s), 11.8 (1H, br-s). 

Example 4 

Preparation of 1-methyl-4-indoloylguanidine 

The reaction was carried out in a mannersimilarto Example 1 except for using 0.85 g (4.49 mmol) of methyl 
1-methyl-4-indolecarboxylate, 4.29 g (44.9 mmol) of guanidine hydrochloride and 50 ml of a methanol solution 
of 2.43 g (44.9 mmol) of sodium methoxide. Thus 0.75 g (66.1 %) of 1-methyl-4-indoloylguanidine hydrochloride 
was obtained. 

M.P.: 186-187°C. 

1 H NMR (DMSO-de) 5: 3.88 (3H, s), 6.97 (1H, d, J=3.0Hz), 7.92-7.35 (1H, m), 7.56 (1H, d, J=3.0Hz), 
7.84 (1H, d, J=7.9Hz) ? 7.98 (1H, d, J=7.6Hz), 8.5 (2H, br-s), 8.7 (2H, br-s), 11.7 (1H, br-s). 
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Example 5 

Preparation of 4-chloro-1-methyl-2-indoloylguanidine 



Thereaction was carried out in a manner similar to Example 1 except for using 2.00 g (8.94 mmol) of methyl 
4-chloro-1-methyl-2-indolecarboxylate, 8.54 g (89.4 mmol) of guanidine hydrochloride and 50 ml of a methanol 
solution of 4.83 g (89.4 mmol) of sodium methoxide. Thus 1.06 g (41.3%) of 4-chloro-1-methyl-2- 
indoloylguanidine hydrochloride was obtained. 



M.P.: 288-290°C. 



iH NMR (DMSO-d 6 ) 6: 4.05 (3H, s), 7.24 (1H, d, J=7.6Hz), 7.35-7.41 (1H, m), 7.62 (1H, d, J=8 6Hz) 
7.98 <1H, s), 8.56 (2H, br-s), 8.63 (2H, br-s), 12.0 (1H, br-s). *' 
v . The compounds of Examples 6 through 81 were prepared in a manner similar to Example 1. 

Example 6 



5-Chloro-1-methyl-2-indoloylguanidine hydrochloride: 
Yield: 43.6%, M.P.: 281-282°C 



'H NMR (DMSO-d 6 ) 6: 4.03 (3H, s), 7.39 (1H, dd, J=2.0, 8.9Hz), 7.67 (1H, d, J=8.9Hz) 7 77 (1H s) 
7.81 (1H, d, J=1.7Hz), 8.5 (2H, br-s), 8.6 (2H, br-s), 11.9 (1H, br-s). ' 



Example 7 

6-Chloro-1-methyl-2-indoloylguanidine hydrochloride: 
Yield: 59.6%, M.P.: 290-294°C 



1H NMR (DMSO-d 6 ) 6: 4.02 (3H, s), 7.17 (1H, dd, J=2.0, 8.6Hz), 7.74-7.77 (2H, m), 7.84 (1H, s) 8 5 
r-s). 8.6 (2H. br-sV 11 Q MH hr_«\ 7 



(2H, br-s), 8.6 (2H, br-s), 11.9 (1H, br-s). 
Example 8 

7-Chloro-1-methyl-2-indoloylguanidine hydrochloride 
Yield: 56.5%, M.P.: 243-244°C 



'H NMR (DMSO-d 6 ) 5: 4.33 (3H, s), 7.11-7.17 (1H, m), 7.41 (1H, d, J=7.6Hz), 7.71 (1H, d, J=7.9Hz) 
7.81 (1H, s), 8.5 (2H. br-s), 8.6 (2H, br-s), 12.0 (1H, br-s). 



Example 9 

1.4- Dimethyi-2-indoloylguanidine hydrochloride: 

Yield: 32.5%, M.P.: 279-280°C 

'H NMR (DMSO-d 6 ) 5: 2.53 (3H, s), 4.02 (3H, s), 6.96 (1H, d, J=6.9Hz), 7.26-7.32 (1H m) 7 41 (1H d 
J=8.3Hz), 7.99 (1H.s), 8.5 (2H, br-s), 8.7 (2H, br-s), 11. 9(1 H, br-s). ' ' ' ' 

Example 10 

1 .5- Dimethyl-2-indoloylguanidine hydrochloride: 

Yield: 30.5%. M.P.: 281-282°C 

1 H NMR DMSO-d 6 ) 6: 2.41 (3H, s), 4.00 (3H, s), 7.23 (1H, d, J=8.9Hz). 7.48-7.51 (2H. m), 7.79 (1H s) 
8.5 (2H, br-s), 8.7 (2H, br-s), 11. 9(1 H, br-s). 1 

Example 11 

1 .6- Dimethyl-2-indoloylguanidine hydrochloride: 

Yield: 63.1%, M.P.: 267-269°C 

iH NMR (DMSO-d 6 ) 6: 2.47 (3H, s), 3.99 (3H, s), 7.02 (1H, d, J=8.3Hz), 7.41 (1H, s), 7.61-8.00 (2H, m), 
8.4 (2H, br-s), 8.5 (2H. br-s), 11.6 (1H, br-s). 1 

Example 12 

1 .7- Dimethyl-2-indoloylguanidine hydrochloride: 

26 



EP 0 622 356 A1 



Yield: 27.3%, MP.: 271-273°C 

1 H NMR (DMSO-d 6 ) 8: 2.78 (3H, s), 4.25 (3H, s), 6.99-7.11 (2H, m), 7.53 (1H, d, J=7.6Hz), 7.70 (1H, s), 
8.4 (2H, br-s), 8.6 (2H, br-s), 11.8 (1H, br-s). 

Example 13 

5-Methoxy-1-methyl-2-indoloylguanidine hydrochloride: 
Yield: 50.1%, M.P.: 235-236°C 

1 H NMR (DMSOd 6 ) 8: 3.80 (3H, s), 4.01 (3H, s), 7.03-7.07 (1 H, m), 7.16 (1H, d, J=2.3Hz), 7.52 (1H, d, 
J=8.9Hz), 7.75 (1H, s), 8.4 (2H, br-s), 8.7 (2H, br-s), 11.8 (1H, br-s). 

Example 14 

1-Methyl-6-indoloylguanidine hydrochloride: 
Yield: 62.1%, M.P.: 297-298°C 

1 H NMR (DMSO-d 6 ) 8: 3.94 (3H, s), 6.55 (1H, dd, J=0.7, 3.0Hz), 7.61 (1H, d, J=3.0Hz), 7.67-7.78 (2H, 
m), 8.4 (2H, br-s), 8.6 (1H, br-s), 8.9 (2H f br-s), 12.0 (1H, br-s). 

Example 15 

1-Benzyl-2-indoloylguanidine hydrochloride: 
Yield: 54.9%, MP.: 228-229°C 

*H NMR (DMSO-d 6 ) 8: 5.86 (2H, s), 7.03 (2H, d, J=6.6Hz), 7.17-7.39 (4H, m), 7.57 (1H, d, J=8.3Hz), 
7.78 (1H, d, J=7.9Hz), 7.98 (1H, s). 8.4 (2H, br-s), 8.6 (2H, br-s), 11.9 (1H, br-s). 

Example 16 

1-Benzyl-3-indoloylguanidine hydrochloride: 
Yield: 66.2%, MP.: 252-253°C 

1 H NMR (DMSO-d 6 ) 8: 5.53 (2H, s), 7.23-7.37 (7H, m), 7.62-7.66 (1H, m), 8.15-8.18 (1H, m), 8.3 (2H, 
br-s), 8.6 (2H, br-s), 8.95 (1H, s), 11.8 (1H, br-s). 

Example 17 

1- lsopropyl-3-indoloylguanidine hydrochloride: 

Yield: 49.7%, MP.: 221-223°C 

1H NMR (DMSO-d 6 ) 8: 1.51 (6H. d, J=6.6Hz), 4.85-4.90 (1H, m), 7.24-7.34 (2H, m), 7.67 (1H, d. 
J=7.6Hz), 8.14-8.17 (1H, m), 8.3 (2H, br-s), 8.6 (2H, br-s), 9.12 (1H t s), 11.9 (1H, br-s). 

Example 18 

2- lndoloylguanidine hydrochloride: 

Yield: 61.9%, MP.: 192-194°C 

1 H NMR (DMSO-d 6 ) 8: 7.09-7.14 (1H, m), 7.28-7.34 (1H, m), 7.49 (1H, d, J=8.3Hz), 7.71 (1H, d, 
J=8.3Hz), 8.5 (2H, br-s). 8.7 (2H, br-s), 12.06 (1H, br-s), 12.13 (1H, br-s). 

Example 19 

3- lndoloylguanidine hydrochloride: 

Yield: 42.2%, MP.: 287°C 

1 H NMR (DMSO-d 6 ) 8: 7.20-7.29 (2H, m), 7.53 (1H, dd, J=1.7, 6.6Hz), 8.12-8.16 (1H, m), 8.3 (2H, br- 
s), 8.7 (2H, br-s), 8.83 (1H, d, J=3.3Hz), 11.8 (1H, br-s), 12.2 (1H, br-s). 

Example 20 

5-lndoloylguanidine hydrochloride: 

Yield: 55.9%, MP.: 219-222°C 

1 H NMR (DMSO-d 6 ) 8: 6.61-6.63 (1H, m), 7.50-7.56 (2H, m), 7.85-7.89 (1H, m), 8.45 (2H, br-s), 8.49 
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(1H, d, J=1.7Hz), 8.75 (2H, br-s), 11.6 (1H, br-s), 11.7 (1H, br-s). 
Example 21 

5 1-lsopropyl-5-indoloylguanidine hydrochloride: 
Yield: 72.5%, M.P.: 219°C 

v o 1 n H ,T R (DMSO - d «> 6: 1 ' 48 < 6H > d ' J=6.6Hz), 4.81-4.88 (1H, m), 6.67 (1H, d, J=3.3Hz), 7.68-7 71 (2H 
m), 7.89-7.93 (1H, m), 8.3-8.6 (3H, m), 8.7 (2H. br-s), 11.7 (1H, br-s). 1 

10 Example 22 

4rMethoxy-1-methyl-2-indoloylguanidlne hydrochloride: 
Yield: 54.5%, M.R: 281 -282°C 

15 7 36 «H mW { J^^!^S ^Vo ^ W 6 62 (1H ' d - J=7 ' 9Hz >' 7 ' 16 < 1H ' d ' J=86H z). 7.30- 
f5 7.36 (1H, m), 7.83 (1H, s), 8.5 (2H, br-s), 8.6 (2H f br-s), 11.7 (1H, br-s). 

Example 23 

6-Methoxy-1-methyl-2-indoloylguanidine hydrochloride: 
20 Yield: 75.5%, M.P.: 272°C 

r .o «.? ? T«2f^ ^ 3 87 (3H ' S) ' 4 '°° (3H ' S) ' 6 - 81 (1H ' dd ' J=2 - 0 ' 8 ' 9Hz )' ™ 5 OH, d, J=2.0Hz), 
7.59 (1H,d, J=8.9Hz), 7.84 (1H,s), 8.4 (2H, br-s), 8.7 <2H, br-s), 11.8 (1H, br-s). 

Example 24 

1-Methyl-4-nitro-2-indoloylguanldine hydrochloride: 
Yield: 97.7%, M.P.: 292-293°C 

11.8 (1H brl? (DMS °" d6> 5 " 4 ' 14 (3H> S) ' 7 - 59 " 7 - 65 < 1 H, m), 8.16 (1H, m), 8.20-8.28 (2H, m), 8.5 (4H, br-s), 
Example 25 

1 -Methyl-6-nitro-2-indoloylguanidine hydrochloride: 
Yield: 68.4%, M.P.: 279-283°C 

1H NMR (DMSO-d 6 ) 5: 4.15 (3H, s), 7.89 (1H, s), 7.95-8.03 (2H, m), 8.51-8.66 (5H, m), 12.1 (1H, br-s). 
Example 26 

1-Methyl-7-nitro-2-indoloylguanidine hydrochloride: 
40 Yield: 66.8%, M.P.: 268-270°C 

mm HH 1H ,Tn S: 3 83 (3H * S) ' 7 36 (1H ' * J=7 - 9H2 >> 7 98 d H. s), 8.06 (1H, dd, J=1.0. 7.9Hz). 8.19 

(1H,dd, J=1.0, 7.9Hz), 8.44-8.74 (4H, m), 12.2 (1H, br-s). 
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Example 27 

1-Methyl-5-nitro-2-indoloylguanidine hydrochloride: 
Yield: 73.6%. M.P.: 294-295°C 

(1H, d.T=2^ %lf (3H ' S) ' 7 ' 86 ' 7 * 91 (2H ' 8 23 (1 dd ' J=2 * 3 ' 9 2HZ) * 8 - 49 (4H ' ^ 8 83 

Example 28 

1-Methyl-7-indoloylguanidine hydrochloride: 
Yield: 37.4%, M.P.: 203-204°C 

7.53 (1 H, d, J=7.6Hz), 7.85 (1 H, d, J=7.9Hz), 8.44 <2H, br-s), 8.52 (2H, br-s), 11 .90 (1 H, br-s). 
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Example 29 

1 -Methyl-4-trif luoromethyi-2-indoloyiguanidine hydrochloride: 
Yield: 57.8%. M.P.: 283-285°C 

1 H NMR (DMSO-d 6 ) 5: 4.10 (3H, s), 7.52-7.58 (2H, m), 7.91 (1H, s), 7.98-8.01 (1H, m), 8.4-8.8 (4H t m), 
11.99 (1H, br-s). 

Example 30 

5-Fluoro-1-methyl-2-indoloylguanidine hydrochloride: 

Yield: 60.8%, M.P.: 278-281°C 
> 1 H NMR (DMSO-d 6 ) 5: 4.03 (3H ( s). 7.25-7.33 (1H, m), 7.54 (1H, dd, J=2.3, 9.6Hz), 7.69 (1H, dd, J=4.6, 
9.2Hz), 7.82 (1H, s), 8.51 (2H, br-s), 8.69 (2H, br-s), 11.98 (1H, br-s). 

Example 31 

5-Ethoxy-1-methy!-2-indoloyiguanidine hydrochloride: 
Yield: 30.9%, M.P.: 234-236°C 

1 H NMR (DMSO-d 6 ) 6: 1.35 (3H, t, J=6.9Hz), 3.99 (3H, s), 4.05 (2H, dd, J=6.9, 14.2Hz), 7.05 (1H, dd, 
J=2.3, 9.2Hz), 7.1 6 (1H, d, J=2.3Hz), 7.54 (1H, d, J=8.9Hz), 7.73 (1H, s), 8.42 (2H, br-s), 8.65 (2H, br-s), 11.81 
(1H, br-s). 

Example 32 

5-Benzyloxy-1-methyl-2-indoloylguanidine hydrochloride: 
Yield: 45.2%, M.P.: 249-251 °C 

'H NMR (DMSO-d 6 ) 8: 3.99 (3H, s), 5.14 (2H, s), 7.12-7.16 (1H, m), 7.28-7.58 (7H, m), 7.67 (1H, s), 
8.28-8.68 (4H, m), 11.71 (1H, br-s). 

Example 33 

1-Methyl-6-trifluoromethyl-2-indoloylguanidine hydrochloride: 
Yield: 44.4%, M.P.: 255-257°C 

1H NMR (DMSO-d 6 ) S: 4.11 (3H, s), 7.44 (1H, dd, J=1.3, 8.6Hz), 7.97 (1H, d, J=8.6Hz), 8.10 (1H, s), 
8.48 (2H, br-s), 8.63 (2H, br-s) t 12.03 (1H, br-s). 

Example 34 

7-Benzyloxy-1-methyl-2-indoloylguanidine hydrochloride: 
Yield: 53.5%, M.P.: 221-222°C 

1H NMR (DMSO-de) 5: 4.27 (3H, s), 5.26 (2H, s), 6.97-7.08 (2H, m), 7.27-7.56 (5H, m), 7.72 (1H, s), 
8.43 (2H, br-s), 8.60 (2H, br-s), 11.80 (1H, br-s). 

Example 35 

1 -<2-Naphthylmethyl)-2-indo!oylguanidine hydrochloride: 
Yield: 56.4%, M.P.: 254-255°C 

1 H NMR (DMSO-de) 6: 6.02 (2H, s), 7.17-7.27 (2H, m). 7.32-7.38 (1H, m), 7.43-7.48 (3H, m). 7.60 (1H, 
d, J=7.9Hz), 7.73-7.86 (4H, m), 8.07 (1H, s), 8.43 (2H, br-s), 8.67 (2H, br-s), 12.04 (1H, br-s). 

Example 36 

1-(2-Phenylethyl)-2-indoloylguanidine hydrochloride: 
Yield: 55.1%, M.P.: 262-264°C 

1 H NMR (DMSO-de) 5: 2.97-3.03 (2H. m), 4.73-4.79 (2H, m), 7.1 3-7.24 (6H, m), 7.32-7.38 (1 H, m). 7.59 
(1H, d, J=7.9Hz), 7.73 (1H, d, J=7.9Hz), 7.84 (1H, s). 8.43 (2H, br-s), 8.62 (2H, br-s), 11.78 (1H, br-s). 
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Example 37 

1-(4-Bromobenzyl)-2-indoloylguanidine hydrochloride: 
Yield: 53.3%, M.P.: 260-263 Q C 

/ou , NMR (DMSO-d 6 ) 6: 5.82 (2H, s), 6.99 <2H, d, J=8.3Hz), 7.17-7.23 (1H, m), 7.35-7.40 (1H m) 7 47 
12 07 ( 1 H br^s) ! ^ ^ * J=8 - 3H2) ' ™ ° K * J=7 ' 9H2) ' (1H > S) > QA? ^ br ' S >< « W ^ 
Example 38 

1 K4-Nitrobenzyl)-2-indoloylguanidine hydrochloride: 
Yield: 42.7%, M.P.: 245-247°C 

(1H,d, J=7.9Hz). 8.05 (1H. s), 8.16(2H, d, J=8.6Hz), 8.41 (2H, br-s), 8.61 (2H, br-s), 12.02 <1H, br-s). 
Example 39 

1 -(4-Methoxybenzyl)-2-indoloyiguanidine hydrochloride: 
Yield: 54.8%, M.P.: 239-240°C 

rr J" NMR (DMSO - d «) 6: 3 ' 68 < 3H > s >' 5 - 78 (2H. s), 6.82 (2H, d, J=8.6Hz), 7.18 (1H, t, J= 7 3Hz) 7 34- 
(1H br s) m) ' 7 ' 61 (1h1, ^ J=8 ' 6HZ) ' (1H ' ^ J=7 * 9HZ) ' 7 ' 92 ° S) ' 8 ' 43 (2H ' br " S) ' 8 - 6 ° (2H ' br - S) ' 11 '- 89 
Example 40 

1 -(3-Phenylpropyl)-2-indoioylguanidine hydrochloride: 
Yield: 39.0%, M.P.: 147-148°C 

1 H NMR (DMSO-d 6 ) 5: 1.97-2.13 (2H, m), 5.62 (2H, t, J=8.0Hz). 4.59 (2H, t, J=7.0Hz), 7 11-7 34 (6H 

so w1?H^i J=1 - 0, 8 - 0H2) ' 7 - 57 <1Hi d * J=8 - 0Hz) * 776 (1H ' * J=8 - 0H2) * ™ < 1H « s) « S: 

Example 41 

1 -{4-Phenylbutyl)-2-indoloylguanidine hydrochloride: 
55 Yield: 51.0%, M.P.: 154-155°C 

iHNMR(DMSO-d 6 )6:1.43-1.65(2H,m),1.65-1.68(2H,m),2.57(2H,U=8.0H^ t J=7 0Hz) 

Example 42 

1 -lsopropyl-6-indoloylguanidine hydrochloride: 
Yield: 37.7%, M.P.: 218-220°C 

1 H NMR (DMSO-d 6 ) 5: 1.51 <6H, d. J=6.6Hz), 4.92-5.02 (1H. rn), 6.59 (1H, d, J=3 0 Hz) 7 66-7 81 (3H 

m). 8.41 (2H. br-s), 8.66 (1H, s), 8.86 (2H, br-s). 12.04 (1H, br-s). 7.66-7.81 (3H, 
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Example 43 

1-Benzyl-6-indoloylguanidine hydrochloride: 
50 Yield: 44.5%, M.P.: 227-228°C 

/,u * T P MS °- d «> 5: 5 - 57 < 2H ' *)> 6 62 dH. d. J=3.0Hz), 7.24-7.32 (5H, m). 7.69-7.79 <2H, m) 7 81 
(1H, d, J=3.0Hz), 8.43 (2H, br-s), 8.71 (1H, s), 8.86 (2H, br-s), 12.06 (1H, br-s). 

Example 44 

1 -lsopropyi-4-indoloylguanidine hydrochloride: 
Yield: 49.0%, M.P.: 95-97°C 

1H NMR (DMSO-d 6 ) 5: 1.48 (6H, d, J=6.6Hz), 4.87 (1H, m), 7.01 <1H, d, J=3.0Hz), 7.26-7.31 (1H, m), 
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7.72 (1H, d, J=3.3Hz), 7.91 (1H, d, J=8.3Hz), 8.02 (1H, d, J=7.6Hz), 8.54 (2H, br-s), 8.83 (2H, br-s), 11.85 (1H, 
br-s). 

Example 45 

1-Benzyl-4-indoloylguanidine hydrochloride: 
Yield: 42.6%, MP.: 203-205°C 

1 H NMR (DMSO-d 6 ) 8: 5.52 (2H, s), 7.03 (1 H, d, J=3.0Hz), 7.17-7.32 (6H ? m), 7.74 (1 H, t, J=1 .7Hz), 7.84 
(1H, d. J=7.9Hz). 7.98 (1H, d, J=7.6Hz), 8.48 (2H, br-s), 8.77 (2H, br-s) t 11.79 (1H, br-s). 

Example 46 

4-Benzyloxy-1-methyl-2-indoloylguanidine hydrochloride: 
. Yield: 57.6%, M.P.: 260°C 

iH NMR (DMSO-d 6 ) 8: 4.01 (3H, s), 5.26 (2H, s), 6.75 (1H, d, J=7.6Hz), 7.20 (1H, d, J=8.6Hz), 7.30- 
7.54 (6H, m), 7.75 (1H, s), 8.40 (4H, br-s), 11.41 (1H, br-s). 

Example 47 

1,3-Dimethyl-2-indoloylguanidine hydrochloride: 
Yield: 55.5%, M.P.: 228-229°C 

'H NMR (DMSO-d 6 ) 8: 2.56 (3H, s), 3.84 (3H, s), 7.12-7.18 (1H. m), 7.34-7.40 (1H, m), 7.53 (1H t d, 
J=8.3Hz), 7.69 (1H, d, J=7.9Hz), 8.61-8.68 (4H, m), 11.67 (1H, br-s). 

Example 48 

1 -Methyl-7-phenyl-2-indoloylguanidine hydrochloride: 
Yield: 58.9%. M.P.: 265-267°C 

1 H NMR (DMSOd 6 ) 8: 4.07 (3H, s), 7.27 (1H, d, J=7.3Hz), 7.41-7.75 (7H, m), 7.89 (1H, s), 8.50 (4H, 
br-s), 11.77 (1H. br-s). 

Example 49 

4-Acetyl-1-methyl-2-indoloylguanidine hydrochloride: 
Yield: 45.4%, M.P.: 288-289°C 

1H NMR (DMSO-d 6 ) 8: 2.71 (3H, s), 4.07 (3H, s), 7.50-7.56 (1H, m), 7.91-7.97 (2H, m), 8.25 (1H, s), 
8.53 (4H, br-s), 11.71 (1H, br-s). 

Example 50 

6-Benzyloxy-1-methyl-2-indoloylguanidine hydrochloride : 
Yield: 42.7%, M.P.: 269-270°C 

1H NMR (DMSO-d 6 ) 8: 3.99 (3H, s), 5.20 (2H, s), 6.89 (1H, d, J=10.6Hz), 7.22 (1H, s), 7.35-7.58 (6H, 
m), 7.62-7.67 (1H, m), 8.4 (4H, br-s). 11.35 (1H. br-s). 

Example 51 

4-Ethoxy-1-methyl-2-indoloylguanidine hydrochloride: 
Yield: 69.8%, M.P.: 262-263°C 

1 H NMR (DMSO-d 6 ) 8: 1 .42 (3H, t, J=6.9Hz), 3.99 (3H, s), 4.1 9 (2H, q, J=6.9Hz), 6.62 (1 H, d, J=7.6Hz), 
7.16 (1H, d, J=8.6Hz), 7.28-7.34 (1H, m), 7.77 (1H, s), 8.51 (4H, br-s), 11.60 (1H, br-s). 

Example 52 

1 -(2-Carbamoylethyl)-2-indoloy1guanidine hydrochloride: 
Yield: 30.0%, M.P.: 285-286°C 

1 H NMR (DMSO-d 6 ) 8: 2.55 (2H, t, J=7.3Hz), 4.74 (2H, t, J=7.3Hz), 6.85 (1 H, br-s), 7.1 7 (1 H, t, J=6.9Hz), 
7.33 (1H, br-s), 7.39 (1H, ddd, J=1.0, 7.3, 7.8Hz), 7.70 (2H, dd, J=8.4, 17.7Hz), 7.82 (1H, s), 8.46 (2H, br-s), 
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8.64 (2H, br-s), 11 .85 (1 H, br-s). 
Example 53 

1 -Propyl-2-indoIoylguanidine hydrochloride: 
Yield: 53.2%, M.P.: 21 8-21 9°C 

mm w^? e M /!2" CW * 0 85 (3H ' * J=7 - 6Hz )' 1 - 66 " 1 - 77 < 2H > m) f 4.51 (2H, dd. J=6.9, 7.6Hz), 7.10-7 23 

SI: ^1S^H.t3: 7 * 65 (1H| d ' J=8 * 6H2) ' 7,73 (1K * j=r - 9Hz) - 7 - 97 < 1H > •>• 852 w 8.77 

Example 54 

1 -(2-Methoxyethyl)-2-indoloylguanidine hydrochloride: 
Yield: 15.0%, M.P.: 174-176°C 

tH NMR (DMSO-d 6 ) 5: 3.16 <3H,s), 3.63 (2H, t, J=5.3Hz), 4.72 (2H, t, J=5.3Hz), 7.11-7 22 (1H m) 7 31- 

(ih b! H s). m), 7 " 66 (1 H ' d ' J=8 ' 6H2) ' 772 (1 H ' d ' J=7 - 9Hz) ' 7 ' 89 (1 H ' s) > 849 < 2H * b 8 70 W 25*11 i i 

Example 55 

4-Fluoro-1-methyl-2-indoloylguanidine hydrochloride: 
Yield: 53.1%, M.P.: 281-282°C 

, « J1 ? o R (DMS °- d *> * 4 04 < 3H ' s )« 6 - 97 HH, dd, J=7.6, 10.2Hz), 7.35-7.43 (1H, m), 7.50 (1H d 
J=8.3Hz). 7.89 (1H, s), 8.48-8.60 (4H, m), 11.92 (1H, br-s). 1 ' ' 

Example 56 

4-Bromo-1 -methyl-2-indoloylguanidine hydrochloride: 
Yield: 58.2%, M.P.: 306-307°C 

™ ,; H H TZJe^xx^&r 7 * <1H - m »- T - 42 (,h ' * *» «»• « j ^>- 

Example 57 

4-lsobutyloxy-1-methyl-2-indoloylguanidine hydrochloride: 
Yield: 58.1%, M.P.: 245-247°C 

1H NMR (DMSO-d 6 ) S: 1.05 (6H, d, J=6.9Hz), 2.06-2.16 (1H, m), 3.90 (2H, d, J=6 3Hz) 3 99 f3H s> 
6 61 (1H, d, J=7.9Hz), 7.16 <1H, d, J=8.6Hz), 7.28-7.34 (1H, m), 7.84 (1H, s), 8.51 <4H J! ! 1H,' £■ 
s). 

Example 58 

4-lsopropoxy-1-methy1-2-indoloylguanidine hydrochloride: 
Yield: 62.3% M.P.: 269-270°C 

1H NMR (DMSO-de) 6: 1.35 <6H. d, J=5.9Hz). 3.99 (3H, s), 4.75-4.84 (1H m) 6 65 (1H d J=7 6H^ 
7.14 (1H, d, J=8.6Hz). 7.28-7.34 (1H. m), 7.75 (1H, s), 8.53 (4H, br-s), 11.59 (1H bVs) 

Example 59 



1-Methyl-7-(2-phenylethoxy)-2-indoloylguanidine hydrochloride* 
Yield: 24.3%, M.P.: 155-156°C 

'H NMR (DMSO-d 6 ) S: 3.21 (2H, t, J=6.3Hz), 4.13 (3H, s), 4.43 (2H, t, J=6.3Hz) 6 95(1Hd J=7 9H^ 
7.08 (1H, t, J=7.9Hz). 7.25-7.44 (6H, m), 7.60 (1H, s), 8.44 (4H, br-s), 11.62 (1H br-s). ' 

55 Example 60 

1-Methyl-7-(3-phenylpropoxy)-2-indoloylguanidine hydrochloride: 
Yield: 46.1%, M.P.: 165-166°C 
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1 H NMR (DMSO-d 6 ) 5: 2.12-2.17 (2H, m), 2.79-2.85 (2H, m), 4.09-4.13 (2H t m), 4.31 (3H, s), 6.83 (1H, 
m), 7.00-7.05 (1H, m), 7.19-7.32 (6H, m). 7.67 (1H, s), 8.56 (4H f br-s), 11.75 (1H, br-s). 

Example 61 

7-Benzyloxy-4-chloro-1-methyl-2-indoloylguanidine hydrochloride: 
Yield: 54.4%, MP.: 264°C 

'H NMR (DMSO-d 6 ) 8: 4.27 (3H, s), 5.26 (2H, s), 6.96 (1H, d, J=8.6Hz), 7.11 (1H, d, J=8.3Hz), 7.32- 
7.54 (5H t m), 7.78 (1 H ? s), 8.5-8.6 (4H, m), 11 .94 (1 H, br-s). 

Example 62 

4-Carboxy-1-methyl-2-indoloylguanidine hydrochloride: 
Yield: 40.5%, MP.: 302-303°C 
15 1H NMR (DMSO-d 6 ) 8: 4.07 (3H, s), 7.48-7.54 (1 H, m), 7.86-7.95 (2H, m), 8.10 (1H, s), 8.3-8.7 (4H, m), 

11.58 (1H, br-s), 13.0 (0.7H, br-s). 

Example 63 

20 7-Carbamoylmethoxy-1 -methyl-2-indoloylguanidine hydrochloride: 
Yield: 56.7%, MP.: 268-269°C 

<H NMR (DMSO-d 6 ) 8: 4.32 (3H, s), 4.61 (2H, s), 6.76 (1H, d, J=7.9Hz), 7.03 (1H, t, J=7.9Hz), 7.30 (1H, 
d, J=7.6Hz), 7.40 (1H, br-s), 7.58 (1H, br-s), 7.68 (1H, s), 8.54 (4H, m), 11.74 (1H, br-s). 

25 Example 64 

7 -Carbamoyl methoxy-4-c hi oro-1 -methyl-2-indoloytguanid ine hydrochloride: 
Yield: 29.7%, MP.: 270-271 °C 

1 H NMR (DMSO-d 6 ) 8: 4.33 (3H, s), 4.61 (2H, s), 6.73 (1H, d, J=8.3Hz), 7.10 (1H, d, J=8.3Hz), 7.39 (1H, 
30 br-s), 7.58 (1H, br-s), 7.74 (1H, s), 8.57 (4H, br-s), 11.93 (1H, br-s). 

Example 65 

4-Chloro-7-(2-dimethylaminoethoxy)-1-methyl-2-indoloylguanidine hydrochloride: 
Yield: 50.8%, MP.: 287-288°C 

'H NMR (DMSO-d 6 ) 8: 2.86 (6H, d, J=5.0Hz), 3.62-3.64 (2H, m), 4.29 (3H, s). 4.51-4.55 (2H, m), 6.92 
(1H, d, J=8.2Hz), 7.14 (1H, d, J=8.3Hz), 7.88 (1H, s), 8.6-8.9 (4H, m), 11.01 (1H, br-s), 12.13 (1H, br-s). 

Example 66 

6-Carbamoylmethoxy-1 -methyl-2-indoloylguanidine hydrochloride: 
Yield: 26.8%, MP.: 275°C 

1H NMR (DMSO-d 6 ) 8: 3.98 (3H, s), 4.53 (2H, s), 6.90-6.95 (1H, m), 7.11 (1H, d, J=2.0Hz), 7.45 (1H, br- 
s), 7.58 (1H, br-s), 7.65 (1H, d, J=8.9Hz), 7.77 (1H, s), 8.38-8.58 (4H, m). 11.72 (1H, br-s). 

Example 67 

1-Methyl-6-(2-phenylethoxy)-2-indoloylguanidine hydrochloride: 
Yield: 48.6%, MP.: 21 9-221 °C 
50 1H NMR (DMSO-d 6 ) 8: 3.07-3.12 (2H, m), 3.97 (3H, s), 4.29 (2H, t, J=6.9Hz), 6.79-6.83 (1H, m), 7.11 

(1H, d, J=2.0Hz), 7.23-7.39 (5H, m), 7.60 (1H, d, J=8.6Hz), 7.74 (1H, s), 8.36-8.56 (4H, m), 11.67 (1H, br-s). 

Example 68 

55 1-Methyl-6-(3-phenylpropoxy)-2-indoloylguanidine hydrochloride: 
Yield: 72.4%, MP.: 232-233°C 

1 H NMR (DMSO-d 6 ) 8: 2.02-2.13 (2H, m), 2.75-2.81 (2H, m), 3.97 (3H, s), 4.07 (2H, t, J=6.3Hz), 6.82- 
6.86 (1H, m), 7.06 (1H, d, J=1.7Hz). 7.16-7.33 (5H, m), 7.61 (1H, d, J=8.9Hz), 7.75 (1H, s), 8.36-8.58 (4H, m), 
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11.69 (1H, br-s). 
Example 69 

5 1-Methyl-6-methylsulfonyl-2-tndoloylguanidine hydrochloride: 
Yield: 30.7%, M.P.: 303-304°C 

oh, »K (,H ' aa - J " ,A — * ™ (2H - ■* •» 

10 Example 70 

^1-Methyl-4-methylsulfonyl-2-indoioylguanidine hydrochloride* . 
Yield: 19.4%, M.P.: 313-314°C 

« s. 0? (2 'h h SHSSESiJ m s) ' 760 <1H ' a4 J - 7 - 6 ' 8 - 3H2 »' 7 - 72 - 7 - 75 « H - * eM - 

Example 71 

4-Chloro-1-(2-methoxyethyl)-2-indoloylguanidine hydrochloride* 
20 Yield: 27.0%, M.P.: 147-150*C 

1 H NMR (DMSO-d 6 ) 6: 3.15 <3H, s), 3.63 (2H, t, J=5.3Hz), 4.73 (2H, t, J=5.3Hz) 7 26 (1H d J=6 9Hz^ 
7.31-7.44 (1H, m), 7.66 (1H, d. J=8.6Hz), 7.94 (1H, .,. 8.60 <2H, br-s)' 8.67 (2H, £ Sfi S (7h b^ 

Example 72 

1-(2-carbamoylethyl)-4-chloro-2-indoloylguanidine hydrochloride* 
Yield: 11.0%, M.P.: 295°C 

t ^^^lT (D v MS °- d6 ) 6:2 * 56 < 2H ' ^ J=6.9Hz), 4.76 (2H, t, J=6.9Hz), 6.84 <1H, br-s), 7.26 (1H d J=7 7Hz) 
7.30-7.46 (2H, m), 7.68 (1H, d, J=8.2Hz), 7.89 (1H, s), 8.56 <2H, br-s), 8.62 (2H, br-s), 11.95 (1H, br-s) 

Example 73 

4-Chloro-1-methyl-7-[2-(N-pyrrolidinyl)ethoxy]-2-indoloylguanidine hydrochloride- 
Yield: 53.8%, M.P.: 250°C 

'H NMR (DMSO-de) 8: 1.93-2.03 (4H, m), 3.0-3.2 (2H, m), 3.61-3.71 <4H m) 4 30 f3H S U514M 
(2H. jO. M2 <1H. d, J= 8.2Hz, 7.14 (1H. d. J= 8.3H Z , 7.85 (1h! s). 8.6-8.7 ^ Z «^H. ^ itS 

Example 74 

4-Chloro-7-(3-dimethylaminopropoxy)-1-methyi-2-indoloylguanidine hydrochloride- 
Yield: 35.4%, M.P.: 250°C 

1 H NMR (DMSO-de) 5: 2.24-2.30 (2H, m), 2.78 (6H, s), 3.2-3.3 (2H, m). 4.20 (2H t J=5 9Hzl 4 29 f3H 
s). 6.85 (1H. d. J=8.3H Z ). 7.11 <1H, d. J=8.3Hz). 7.82 (1H. s). 8.5-8.7 ( (4H. m). 1*74 fl* ^S^X 

Example 75 

^-(N-Benzyl-N-m^^^^^ 

YieiG. 43.5 /o, M.P.: 230°C 

7 1 3 tm T^S^VS^ ^ IT (2H> br ' S)> 4 - 2 ° (3H ' S) ' 44 °- 4 - 57 < 4H ' m >' 689 < 1 H. d. J=8.3Hz). 
<1H br-s) } ' ( ' m) ' 7 - 6 " 7 ' 7 (2H ' m) ' 7 82 (1H ' S) ' 8 - 5 " 8 - 7 < 4H ' m >- br-s). 12.04 

55 Example 76 
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4-lsopropenyl-1-methyl-2-indoloylguanidine hydrochloride- 
Yield: 41 .5%, M.P.: 235°C 
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1 H NMR (DMSO-d 6 ) 6: 2.24 (3H, s), 4.03 (3H t s), 5.35-5.36 (1H ? m), 5.48 (1H, d, J=1.0Hz), 7.15 (1H, 
dd, J=0.7, 7.3Hz), 7.38 (1H, dd t J=7.3, 8.6Hz), 7.56 (1H, d, J=8.6Hz). 8.07 (1H, s), 8.45-8.70 (4H, m), 12.03 
(1H f br-s). 

5 Example 77 

4-lsopropenyM-methyl-2-indoloylguanidine hydrochloride: 
Yield: 75.6%, M.P.: 255°C 

'H NMR (DMSO-d 6 ) 6: 1.35 (6H, d, J=6.9Hz), 3.27-3.37 (1H, m), 4.02 (3H, s), 7.03 (1H, d, J=6.9Hz), 
10 7.31-7.37 (1H, m), 7.44 (1H, d, J=8.6Hz), 8.08 (1H, s), 8.42-8.70 (4H, m), 11.97 (1H, br-s). 

Example 78 

1 -(2-Diethylaminoethyl)-2-indoloylguanidine hydrochloride: 
15 Yield: 19.3%, M.P.: 250°C 

1 H NMR (DMSO-d 6 ) 8: 1 .28 (6H, t, J=7.3Hz), 3.10-3.43 (6H, m), 4.88-5.10 (2H, m), 7.23 (1H, t, J=7.6Hz), 
7.46 (1H, ddd, J=1.0, 8.3, 8.7Hz), 7.76 (1H, d, J=7.6Hz), 7.94 (1H, d, J=8.7Hz), 8.09 (1H, br-s), 8.61 (2H, br- 
s), 8.79 (2H, br-s), 11.27 (1H, br-s), 12.3 (1H,* br-s). 

20 Example 79 

4-Chloro-1-(2-diethylaminoethyl)-2-indoloylguanidine hydrochloride: 
Yield: 36.0%, M.P.: 260-261 °C 

1 H NMR (DMSO-d 6 ) 5: 1 .28 (6H, t, J=7.3Hz), 3.1 0-3.48 (6H, m), 4.90-5.1 5 (2H, m), 7.31 (1 H, d, J=7.7Hz), 
25 7.45 (1H, dd. J=7.7, 8.3Hz), 7.98 (1H, d, J=8.3Hz), 8.14 (1H, br-s), 8.72 (2H, br-s), 8.75 (2H, br-s), 11.38 (1H, 
br-s), 12.33 (1H, br-s). 



Example 80 



30 1-(2-Dimethylaminoethyl)-2-indoloylguanidine hydrochloride: 
Yield: 27.0%, M.P.: 239-242°C 

*H NMR (DMSO-d 6 ) S: 2.84 (6H f s), 3.23-3.53 (2H, m), 4.85-5.08 (2H. m), 7.23 (1H, dd, J=7.3, 7.9Hz), 
7.41-7.43 (1H, m), 7.77 (1H, d, J=7.9Hz), 7.88 (1H, d, J=8.3Hz), 8.11 (1H, s), 8.64 (2H, br-s), 8.81 (2H, br-s), 
11.09 (1H, br-s), 12.26 (1H, br-s). 

35 

Example 81 

4-Chloro-1-(2-dimethylaminoethyl)-2-indoloylguanidine hydrochloride: 
Yield: 26.0%, M.P.: 245-248°C 
40 1H NMR (DMSO-d 6 ) S: 2.84 (6H, s), 3.31-3.52 (2H, m), 4.88-5.08 (2H, m), 7.32 (1H, d, J=7.6Hz), 7.46 

(1H, dd, J=7.6, 8.3Hz), 7.91 (1H, d, J=8.3Hz), 8.16 (1H, s), 8.71 (2H, br-s), 8.77 (2H, br-s), 11.19 (1H, m), 12.32 
(1H, br-s). 



Example 82 

45 

Preparation of 1-benzyl-5-indoloylguanidine 

After 2.24 g (23.4 mmol) of guanidine hydrochloride was added to 50 ml of a methanol solution of 1.26 g 
(23.4 mmol) of sodium methoxide, 0.80 g (2.34 mmol) of benzyl 1 -benzyl- 5-indoIecarboxyl ate was added to 
so the resulting mixture. The mixture was then stirred for 30 hours while heating at 50 to 60°C. Methanol was 
distilled off under reduced pressure and the residue was purified by silica gel column chromatography followed 
by treatment with 2N hydrochloric acid to give 0.08 g (10.4%) of 1-benzyl-5-indoloy1guanidine hydrochloride. 
M.P.: 216-222°C 

'H NMR (DMSO-d 6 ) 6: 5.51 (2H, s), 6.69 (1H, d, J=2.6Hz), 7.20-7.34 (5H, m) f 7.62-7.68 (2H, m), 7.88 
55 (1H, dd, J=1.7, 8.9Hz), 8.43-8.48 (3H, m), 8.72 (2H, br-s), 11.7 (1H, br-s). 
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Example 83 

Preparation of 7-methoxy-1-methyl-2-indoloylguanidine hydrochloride 

a) The reaction was carried out in a manner similar to Reference Example 1-a) except for using 24 6 g 
(0.20 mmo!) of 2-methoxyaniline, 15.2 g (0.22 mol) of sodium nitrite, 84 ml of cone, hydrochloric acid 28 8 
g (0.20 mmol) of ethyl 2-methylacetacetate and 20 ml of ethanol. Crude ethyl 2-(2-methoxyphenylhydra- 
zono)-propionate was obtained in an amount of 23.0 g. 

b) After 23.0 g of the crude ethyl 2-(2-methoxyphenylhydrazono)propionate obtained above was added to 
150 ml of 10% hydrogen chloride/ethanol, the mixture was refluxed for 30 minutes. After cooling the re- 
act.on mixture was poured onto ice water and the mixture was extracted three times with ether. Af ter wash- 
ing with water and then with aqueous sodium bicarbonate solution, the extract was dried over anhydrous 
magnes.um sulfate. The solvent was then distilled off under reduced pressure. The resulting residue was 
roughly punf ,ed by silica gel column chromatography to give 8.00 g of crude ethyl 7-methoxy-2-indolecar- 

15 boxylate. 

c) The reaction was carried out in a manner similar to Reference Example 5 except for using 8 00 g (36 5 
mmol) of the crude ethyl 7-methoxy-2-indolecarboxylate obtained above, 1 .44 g (36 mmol) of 60% sodium 
hydride, 7.76 g (54.7 mmol) of methyl iodide and 50 ml of dimethylformamide. Thus 4 4 g of crude ethyl 
7-methoxy-1-methyl-2-indolecarboxylate was obtained. 

d) The reaction was carried out in a manner similar to Example 1 except for using 4.40 g (18 9 mmol) of 
the crude ethyl 7-methoxy-1-methyl-2-indole-carboxylate obtained above, 18.0 g (189 mmol) of guanidine 
hydrochloride and 150 ml of a methanol solution of 10.2 g (189 mmol) of sodium methoxide. Thus 1 58 g 
of 7-methoxy-1-methyl-2-indoloylguanidine hydrochloride was obtained; yield: 5.6%, based on 2-methox- 
yaniline. 

25 M P.: 252-253°C 

'H NMR (DMSO-de) 8: 3.93 (3H, s). 4.28 (3H, s), 6.86 (1H, d, J=7.6Hz), 7.05 (1H, t J=7 9Hz) 7 26 
(1 H, d, J=7.6Hz), 7.74 (1 H, s), 8.5 (2H, br-s), 8.6 (2H, br-s), 11 .8 (1H, br-s). ' 

Example 84 

Preparation of 1-isopropyl-2-indoloylguanidine 

A tetrahydrofuran solution, 60 ml, containing 2.00 g (9.84 mmol) of 1-isopropyl-2-indolecarboxylic acid and 
2.39 g (1 4.8 mmol) of carbonyldiimidazole was stirred at room temperature for 2 hours and then at 45 to 50°C 
for an hour. After cooling to room temperature, 30 ml of a dimethylformamide solution of 5.64 g (59 0 mmol) 
of guanidine hydrochloride and 5.97 g (59.0 mmol) of triethylamine was added to the reaction mixture followed 
by stirring at room temperature for 12 hours. The mixture was then distilled off under reduced pressure and 
water was added to the resulting residue. After adjusting pH in the range of 5 to 6 with 2N hydrochloric acid 
the mixture was extracted three times with ethyl acetate. After drying over anhydrous magnesium sulfate the 
extract was acidified with hydrogen chloride/ether. The precipitated crystals were f i Itered and dried to give 1 31 
g (47.4%) of the desired 1-isopropyl-2-indoloyl-guanidine hydrochloride 
M.P.: 150-151°C 

, -r Jo H , N *f (DMSO - d6 > S: 161 < 6H - d - J=7.3Hz), 5.46-5.57 (1H, m), 7.15 (1H, t. J=7.9Hz). 7.32-7.38 (1H, 
m), 7.68-7.78 (3H. m). 8.5 (2H, br-s). 8.7 (2H. br-s). 11 .8-11.9 (1H. m). 

The reaction was carried out in a manner similar to Example 84 to obtain the compound of Example 85. 

Example 85 

1-Carbamoylmethyl-2-indoloylguanidine hydrochloride: 
so Yield: 2.1%, M.P.: 261 -262°C 

1H NMR (DMSO-d 6 ) 5: 5.17 (2H. s), 7.10-7.28 (2H, m), 7.32-7.45 (1H, m), 7.56 (1H. d, J=8.6Hz) 7 59 
(1H. br-s), 7.75 (1H, dd. J=0.7. 7.0Hz), 7.81 (1H. s), 8.45 (2H, br-s), 8.61 (2H. br-s), 11.90 (1H, br-s). ' 

Example 86 

55 

Preparation of 5-chloro-2-indoloylguanidine 

The reaction was carried out in a manner similar to Example 84 except for using 2.00 g (10.2 mmol) of 5- 
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chloro-2-indolecarboxylicacid, 1.82 g (11.3 mmol) of carbonyldiimidazole, 5.86 g (61.3 mmol) of guanidine hy- 
drochloride, 6.20 g (61.3 mmol) of triethylamine, 50 ml of tetrahydrofuran and 50 ml of dimethylformamide. 
Thus 1.85 g (66.2%) of 5-chioro-2-indoloylguanidine hydrochloride was obtained. 
M.P.: 250°C or higher 

5 1 H NMR (DMSO-d 6 ) 5: 7.32 (1H, dd, J=2.0. 8.9Hz), 7.51 (1H, d, J=8.9Hz), 7.82 (2H, s), 8.53 (2H, br-s), 

8.68 (2H, br-s), 12.2 (1H, br-s), 12.3 (1H, br-s). 

Example 87 

10 Preparation of 6-amino-1-methyt-2-indoloylguanidine 

* After 1 .10g (4.21 mmol) of 1-methyi-6-nitro-2- indoloylguanidine was dissolved in a solvent mixture of 100 
ml of tetrahydrofuran and 100 ml of methanol, 0.50 g of 10% palladium/carbon was added to the solution at 
room temperature in a nitrogen flow, while stirring. Catalytic hydrogenation was then performed at ambient 
15 temperature under normal pressure. After completion of the reaction, the catalyst was filtered off and the fil- 
trate was then concentrated under reduced pressure. Hydrogen chloride/methanol was added to the resulting 
residue to convert the compound into the hydrochloride, whereby 0.73 g (64.7%) of 6-amino-1-methyl-2-indo- 
loyl-guanidine hydrochloride was obtained. 
M.P.: 282-283 u C 

20 *H NMR (DMSO-d 6 ) 5: 4.00 (3H, s), 7.06 (1H, dd, J=1.7. 8.6Hz), 7.39 (1H, s), 7.76 (1H, d, J=8.6Hz), 

7.93 (1H, s), 8.5 (2H, br-s), 8.7 (2H, br-s), 9.0-10.3 (2H, br), 12.0 (1H, br-s). 

The reaction was carried out in a manner similar to Example 87 to prepare the compounds of Examples 
88 through 90 shown below. 

25 Example 88 

4- Amino-1-methyl-2-indoloylguanidine hydrochloride: 

Yield: >99%, M.P.: 279-283°C 

1 H NMR (DMSO-d 6 ) S: 4.00 (3H, s), 6.80 (1H, d, J=7.6Hz), 7.20-7.31 (2H, m), 7.84 (1 H, s), 8.5 (2H, br- 
30 s), 8.6 (2H, br-s), 1 1 .9 (1 H, br-s). 

Example 89 

5- Amino-1-methyl-2-indoloylguanidine hydrochloride: 
35 Yield: 89.8%, M.P.: 301-302°C 

1H NMR (DMSO-d 6 ) 5: 4.04 (3H, s), 7.35-7.39 (1H, m), 7.72-7.79 (2H, m), 7.93 (1H, s), 8.5 (2H, br-s), 
8.7 (2H, br-s), 10.1 (2H, br-s), 12.1 (^1H. br). 

Example 90 

40 

7-Amino-1 -methyl-2-indoloylguanidine hydrochloride: 
Yield: 66.7%, M.P.: 299-300°C 

1H NMR (DMSO-d 6 ) S: 4.28 (3H, s), 7.08-7.14 (1H, m), 7.24 (1H, d, J=7.3Hz), 7.55 (1H, d, J=7.9Hz), 
7.76 (1H, s), 8.5 (2H, br-s), 8.6 (2H ? br-s). 12.0 (1H. br-s). 

45 

Example 91 

Preparation of 5-hydroxy-1-methyl-2-indoloylguanidine 

so in 50 ml of methanol was dissolved 0.83 g (2.58 mmol) of 5-benzyloxy-1-methyl-2-indoloyiguanidine ob- 

tained in Example 32. While stirring at room temperature, 0.30 g of 10% palladium/carbon was added to the 
solution in a nitrogen flow and catalytic hydrogenation was then conducted at ambient temperature under nor- 
mal pressure. After completion of the reaction, the catalyst was filtered off and the filtrate was then concen- 
trated under reduced pressure. The resulting residue was purified by silica gel column chromatography to give 

55 5-hydroxy-1-methyl-2-indoloylguanidine. The 5-hydroxy-1-methyl-2-indoloylguanidine was further treated 
with hydrogen chloride/methanol to give 0.37 g (68.6%) of 5-hydroxy-1-methyl-2-indoloylguanidine hydrochlor- 
ide. 

M.P.: 288-289°C 
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NMR (DMSO-d 6 ) 6: 3.96 <3H, s), 6.93-6.98 (2H, m), 7.43-7.47 (1H, m), 7.65 (1H, s), 8.43 (2H br-s) 
8.65 (2H, br-s), 9.18 (1H t s), 11.76 (1H, br-s). 

The reaction was carried out in a manner similar to Example 91 to prepare the compounds of Examples 
92 through 96 shown below. 

Example 92 

7-Hydroxy-1-methyl-2-indoloylguanidine hydrochloride: 
Yield: 53.0%, M.P.: 244-246°C 

'H NMR <DMSO-d 6 ) 5: 4.29 (3H, s), 6.71 (1H, d, J=7.6Hz), 6.88-6.94 (1H, m), 7.12 (1H, d, J=7.9Hz) 
7.65 (1H, s), 8.42-8.56 (4H, m), 10.08 (1H, s), 11.70 (1H, br-s). 

Example 93 

15 4-Hydroxy-1-methyl-2-indoloylguanidine hydrochloride: 
Yield: 27.4%, M.P.: 267-268°C 

NMR (DMSO-d 6 ) 5: 3.96 (3H, s), 6.50 (1H, d, J=7.6Hz), 7.00 (1H, d, J=8.3Hz), 7 16-7 22 (1H m) 
7.71 (1H, s), 8.42 (4H, br-s), 10.14 (1H, br-s), 11.51 (1H, br-s). ' 

20 Example 94 

6-Hydroxy-1-methyl-2-indoloylguanidine hydrochloride: 
Yield: 73.4%, M.P.: 270-271 °C 

1H NMR (DMSO-d 6 ) 8: 3.90 (3H, s), 6.72-6.76 (1H, m), 6.81 (1H, s), 7.53-7.61 (2H, m), 8.4 (4H, br-s) 
25 9.76 (1 H, br-s), 11 .39 (1 H, br-s). 

Example 95 

4-Chloro-7-hydroxy-1-methyi-2-indoloylguanidine hydrochloride: 
30 Yield: 23.9%, M.P.: 280°C 

1H NMR (DMSO-d 6 ) 5: 4.30 (3H, s), 6.70 (1 H, d, J=7.9Hz), 6.96 (1 H, d, J=8.3Hz). 7.68 (1H, s), 8.54 (4H 
br-s) ( 10.37 (1H,s), 11.79 (1H, br-s). 
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Example 96 

4-Chloro-6-hydroxy-1-methyl-2-indoloylguanidine hydrochloride: 
Yield: 40.1 %, M.P.: 270°C 

(1H brs) NMR (DMS °' de) 6: 3 * 91 (3H * S) ' 6 ' 83 " 6 - 84 < 2H » m >« 7 77 ( 1H » s >. 8-3-8.7 (4H, m), 10.14 (1H, s), 11.72 



Example 97 

Preparation of 4-acetamido-1-methyi-2-indoloylguanidine 

45 a) Preparation of ethyl 4-amino-1-methyl-2-indolecarboxylate 

In a solvent mixture of 50 ml of tetrahydrofuran and 50 ml of methanol was dissolved 1.37 g (5.52 mmol) 
of ethyl 1-methyl-4-nitro-2-indole-carboxylate. Thereafter 0.30 g of 10% palladium/carbon was added to the 
solution and catalytic hydrogenation was then conducted at ambient temperature under normai pressure. After 
so completion of the reaction, the catalyst was filtered off and the filtrate was then concentrated under reduced 
pressure. The resulting residue was purified by silica gel column chromatography to give 1.2 g (>99%) of ethyl 
4-amino-1-methyl-2-indolecarboxylate. 



b) Preparation of ethyl-4-acetamido-1-methyl-2-indoiecarboxylate 

In 20 ml of pyridine was dissolved 1 .2 g (5.52 mmol) of ethyl 4-amino-1-methyl-2-indolecarboxylate. While 
stirring at room temperature, 1 0 ml of anhydrous acetic acid was added to the solution. After stirring for 2 hours 
at room temperature, the reaction mixture was poured onto ice water. The mixture was extracted three times 
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with ethyl acetate. The combined extracts were washed with 1N hydrochloric acid and then with saturated so- 
dium hydrogencarbonale solution. The solvent was then distilled off under reduced pressure and the residue 
was purified by silica gel column chromatography to give 1.40 g (97.9%) of ethyl 4-acetamido-1-methyl-2-in- 
dolecarboxylate. 

5 

c) Preparation of 4-acetamido-1-methyl-2-indoloylguanidine 

The reaction was carried out in a manner similar to Example 1 except for using 1.40 g (5.38 mmol) of ethyl 
4-acetamido-1-methyl-2-indole-carboxylate, 5.14 g (53.8 mmol) of guanidine hydrochloride and 50 ml of a me- 
10 thanol solution of 2.91 g (53.8 mmol) of sodium methoxide. Thus 1.15 g (69.0%) of 4-acetamido-1-methyi-2- 
indoloylguanidine hydrochloride was obtained. 
- • M.P.: 277-279°C 

1H NMR (DMSO-d 6 ) 5: 2.15 (3H, s), 3.99 (3H, s), 7.30-7.35 (2H, m), 7.5-7.6 (1H, m), 7.79 (1H, s), 8.4- 
8.7 (4H, m), 10.00 (1H, br-s), 11.68 (1H f br-s). 
15 The reaction was carried out in a manner similar to Example 97 to prepare the compounds of Examples 

98 through 100 shown below. 

Example 98 

20 5-Acetamido-1-methyl-2-indoloylguanidine hydrochloride: 
Yield: 49.2%, M.P.: 260-261 °C 

1 H NMR (DMSOde) 6: 2.06 (3H, s), 3.99 (3H, s), 7.46 (1H, dd, J=2.0, 8.9Hz), 7.56 (1H, d, J=8.9Hz), 
7.83 (1H, s), 8.09 (1H, d, J=1.7Hz), 8.47 (2H, br-s), 8.71 (2H, br-s), 9.97 (1H, br-s), 11.92 (1H, br-s). 

25 Example 99 

7-Acetamido-1-methyi-2-indoloylguanidine hydrochloride: 
Yield: 17.1%, M.P.: 285°C 

1 H NMR (DMSO-d 6 ) 5: 2.10 (3H, s), 4.07 (3H, s), 7.07-7.15 (2H, m), 7.61-7.64 (1H, m), 7.76 (1H, s), 
30 8.45 (2H, br-s), 8.60 (2H, br-s), 9.90 (1H, br-s), 11.86 (1H, br-s)i 

Example 100 

6-Acetamido-1-methyl-2-indoloylguanidine hydrochloride: 
35 Yield: 63.8%, M.P.: 280-281 °C 

1H NMR (DMSO-d 6 ) 5: 2.09 (3H, s), 3.95 (3H, s), 7.18 (1H, dd, J=1.7, 8.6Hz), 7.64 (1H, d, J=8.9Hz), 
7.72 (1H, s), 8.09 (1H, s), 8.2-8.6 (4H, m), 10.17 (1H, br-s), 11.75 (1H f br-s). 



Example 101 

40 

Preparation of 1-hydroxy-2-indoloylguanidine 

a) Preparation of methyl 1-hydroxy-2-indolecarboxy1ate 

45 The reaction was carried out in a manner similar to Reference Example 6 except for using 3.99 g (22.5 

mmol) of 1-hydroxy-2-indolecarboxylic acid, 5.36 g (45.0 mmol) of thionyl chloride and 1 00 ml of methanol. Thus 
2.56 g (59.5%) of methyl 1-hydroxy-2-indolecarboxylate was obtained. 

b) Preparation of 1-hydroxy-2-indoloylguanidine 

50 ^ "' " " ^ 

The reaction was carried out in a manner similar to Example 1 except for using 1.00 g (5.23 mmol) of methyl 
1-hydroxy-2-indolecarboxylate, 5.00 g (52.3 mmol) of guanidine hydrochloride and 50 ml of a methanol solution 
of 2.82 g (52.3 mmol) of sodium methoxide. 1 -Hydroxy- 2-indoloylguanidine hydrochloride was obtained in an 
amount of 0.56 g (42.0%). 
55 M.P.:217°C 

1 H NMR (DMSO-d 6 ) 5: 7.13-7.19 (1H, m), 7.37-7.52 (2H, m) t 7.69-7.73 (1H, m), 8.45 (2H, br-s), 8.70 
(2H, br-s), 11.4-11.8 (2H, m). 
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Example 102 

Preparation of 1-methoxy-2-indolbyiguanidine 

5 a) Preparation of methyl 1-methoxy-2-indolecarboxylate 

In a nitrogen flow 0.56 g (2.93 mmol) of methyl 1-hydroxy-2-indolecarboxylate was added to a suspension 
of 0.12 g (2.93 mmol) of 60% sodium hydride in 20 ml of tetrahydrofuran at room temperature. After it was 
confirmed that the reaction mixture became transparent, 0.83 g (5.86 mmol) of methyl iodide was added to 
10 the reaction mixture. The mixture was then refluxed for 2 hours. After cooling to room temperature, the reaction 
mixture was poured onto ice waterfollowed by extraction three times with ethyl acetate. The combined extracts 
were washed with saturated sodium chloride solution. After drying over anhydrous magnesium sulfate, the sol- 
vent was distilled off under reduced pressure. The resulting residue was purified by silica gel column chroma- 
tography to give 0.46 g (76.5%) of methyl 1-methoxy-2-indolecarboxylate. 

b) Preparation of 1-methoxy-2-indoloylguanidine 

The reaction was carried out in a manner similar to Example 1 except for using 0.46 g (2.24 mmol) of methyl 
1-methoxy-2-indolecarboxylate, 2.14 g (22.4 mmol) of guanidine hydrochloride and 15 ml of a methanol solu- 
tion of 1.21 g (22.4 mmol) of sodium methoxide. Thus 0.15 g (24.9%) of 1-methoxy-2-indoloylguanidine hydro- 
chloride was obtained. 
M.P.: 214°C 

'H NMR (DMSO-d 6 ) 6: 4.16 (3H f s), 7.21-7.26 (1H, m), 7.44-7.50 (1H, m), 7.62 (1H, d, J=8 6Hz) 7 74- 
7.79 (2H, m), 8.48 (2H, br-s), 8.66 (2H, br-s), 11.93 (1H, br-s). 
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Example 1 03 

Preparation of 5-benzamido-1-methyi-2-indoloylguanidine 

30 a) Preparation of ethyl-5-benzamido-1-methyl-2-indolecarboxylate 

In 20 ml of pyridine was dissolved 0.80 g (3.67 mmol) of ethyl 5-amino-1-methy1-2-indole-carboxylate. 
While stirring at room temperature, 0.57 g (4.03 mmol) of benzoyl chloride was added to the solution. After 
stirring for 2 hours at 70*C, the reaction mixture was cooled to room temperature and then poured onto ice 
water. The mixture was then extracted three times with ethyl acetate. The combined extracts were washed 
with 1N hydrochloric acid and then with saturated sodium hydrogencarbonate solution. After drying over an- 
hydrous magnesium sulfate, the solvent was distilled off under reduced pressure. The residue was purified 
by silica gel column chromatography to give 0.62 g (52.5%) of ethyl 5-benzamido-1-methyl-2-indole-carboxy- 
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b) Preparation of 5-benzamido-1-methyl-2-indoloylguanidine 

The reaction was carried out in a manner similar to Example 1 except for using 0.62 g (1.92 mmol) of ethyl 
5-benzamido-1-methyl-2-indole-carboxylate. 3.68 g (38.4 mmol) of guanidine hydrochloride and 50 ml of a me- 
45 thanol solution of 2.08 g (38.4 mmol) of sodium methoxide. 5-Benzamido-1-methyl-2-indoloylguanidine hydro- 
chloride was obtained in an amount of 0.38 g (53.1%). 
M.P.: 185-190°C 

NMR (DMSO-dg) 6: 4.03 (3H, s), 7.50-7.60 (4H. m), 7.63-7.74 (1H. m), 7.81 (1H, s). 7.96-8 00 (2H 
m), 8.25 (1H, d, J=1.7Hz), 8.44 (2H t br-s), 8.62 (2H 5 br-s), 10.26 (1H, br-s), 11.82 (1H, br-s). 
50 The reaction was carried out in a manner similar to Example 103 to prepare the compounds of Examples 

104 through 106 shown below. 

Example 104 

55 4-Benzamido-1 -methyl-2-indoIoylguanidine hydrochloride: 
Yield: 54.7%, M.P.: 302-303°C 

1H NMR (DMSO-d 6 ) 5: 4.04 (3H, s), 7.37-7.64 (6H, m), 7.87 (1H, s), 8.05-8.09 (2H, m), 8.52 (4H br-s) 
10.35 (1H, br-s), 11.70 (1H, br-s). 

40 



MSDOCID: <EP 0622356A1_I_> 



EP0 622 356 A1 



Example 105 

7-Benzamido-1 -methyl-2-indoloylguanidine hydrochloride: 
Yield: 45.7%, MP.: 318-319°C 
5 1 H NMR (DMSO-d 6 ) 8: 4.07 <3H, s), 7.16-7.24 (2H, m), 7.53-7.72 (4H,.m), 7.80 (1H, m), 8.04-8.06 (2H f 

m) f 8.45 (2H, br-s), 8.61 (2H, br-s), 10.44 (1H, br-s), 11.88 (1H, br-s). 

Example 106 

10 6-Benzamido-1-methyl-2-indoloylguanidine hydrochloride: 
Yield: 40,1%, MP.: 309°C 

• 1H NMR (DMSO-d 6 ) 6: 4.00 <3H. s), 7.48-7.62 (4H, m), 7.70-7.75 (2H, m), 7.98-8.01 (2H, m), 8.27 (1H, 
s), 8.2-8.8 (4H, m), 10.45 (1H, br-s), 11.73 (1H, br-s). 

15 Example 107 

Preparation of 1-(4-aminobenzyl)-2-indoloylguanidine 

The reaction was carried out in a manner similar to Example 87 except for using 0.45 g (1 .20 mmol) of 1- 
20 (4-nitrobenzyl)-2-indoloylguanidine, 0.50 g of 1 0% palladium/carbon, 25 ml of tetrahydrof uran and 25 ml of me- 
thanol. Thus 0.33 g (79.7%) of 1-(4-amino-benzyl)-2-indoloylguanidine hydrochloride was obtained. 
M.P.: 226-228°C 

*H NMR (DMSO-d 6 ) 6: 5.83 (2H, s), 7.00-7.13 (4H, m), 7.17-7.23 (1H, m), 7.34-7.40 (1H, m), 7.58 (1H, 
d, J=8.3Hz), 7.79 (1H, d, J=7.9Hz), 8.02 (1H, s), 8.50 (2H, br-s), 8.66 (2H, br-s), 9.0-9.8 (2H, m), 12.01 (1H, 
25 br-s). 

Example 108 

Preparation of 1-(2-hydroxyethyl)-2-indoloylguanidine 

30 

The reaction was carried out in a manner similar to Example 1 exceptfor using 1 .00 g (3.30 mmol) of methyl 
1-[2-(2-tetrahydropyranyl)oxyethyl]-2-indolecarboxylate, 3.15 g (33.0 mmol) of guanidine hydrochloride and a 
methanol solution of 1 .78 g (33.0 mmol) of sodium methoxide. 1-[2-(2-Tetrahydropyranyl)-oxyethyl]-2-indoloyt- 
guanidine was obtained in an amount of 0.85 g. Thereafter 0.69 g of the thus obtained compound was dissolved 
35 in hydrochloric acid/methanol. The solution was stirred at room temperature for 5.5 hours. The reaction mixture 
was concentrated under reduced pressure and a solvent mixture of methanol and diethyl ether was added to 
the resulting residue. The precipitates formed were f iltered and dried under reduced pressure to give 0.49 g 
(65%) of 1-(2-hydroxyethyl)-2-indoloylguanidine hydrochloride. 
MP.: 190-193°C 

40 1 H NMR (DMSO-d 6 ) 5: 3.60-3.82 (2H ? m), 4.60 (2H, t, J=5.0Hz), 4.74-4.97 (1H, br-s), 7.17 (1H, dt, J=7.0, 

7.8Hz), 7.38 (1H, dt, J=7.0, 7.8Hz), 7.66 (1H, d, J=8.0Hz), 7.72 (1H, d, J=8.0Hz), 7.84 (1H, s), 8.20-8.90 (4H, 
m), 11.87 (1H, br-s). 

The reaction was carried out in a manner similar to Example 108 to prepare the compounds of Examples 
109 and 110 shown below. 

45 

Example 109 

1 -(3-Hydroxy propyl)-2-indoloylguanidine hydrochloride: 
Yield: 81.0%, MP.: 206-207°C 
so 1H NMR (DMSO-d 6 ) 5: 1.90 (2H, dt, J=6.9, 7.3Hz), 3.39 (2H, t, J=6.3Hz), 4.60 (2H, t. J=6.9Hz), 7.1 8 (1H, 

dd, J=7.0, 7.8Hz), 7.41 (1H, dd, J=7.1, 8.5Hz), 7.65 (1H, d, J=8.2Hz), 7.74 (1 H, d, J=7.8Hz), 7.88 (1H, s), 8.28- 
8.85 (4H, m), 11.87 (1H, br-s). 

Example 110 

55 

1-(4-Hydroxybutyl)-2-indoloylguanidine hydrochloride: 
Yield: 84.0%, MP.: 226°C 

NMR (DMSO-d 6 )S: 1.30-1.50 (2H, m), 1.62-1.86 (2H, m), 3.38 (2H, t, J=6.4Hz). 4.43 (1H, br-s), 4.56 
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( , 2 t , 1 J ; 7 ; 3 ^ > ' ? - 17 (1H * l> J=7 - 4Hz )- 7 40 ( 1 H, ddd, J=1.0, 6.9, 7.4Hz), 7.65 (1H. d, J=8.3Hz) 7 73 (1H d 
J=7.9Hz). 7.96 (1H, s), 8.52 (2H, br-s), 8.76 (2H. br-s), 12.00 (1H, s). '' { ' ' 

Example 111 

Preparation of 3-methyl-2-indoloylguanidine 

a) Preparation of ethyl 2-phenylhydrazonobutyronate 

Ethyl 2-Phenylhydrazonobutyronate was obtained in a manner similar to Reference Example 1 a) exceot 
that anihne and ethyl 2-ethylacetacetate were used in place of o-chloroaniline and ethyl ^S^cS^SZ 

b) Preparation of ethyl 3-methyl-2-indolecarboxylate 

th» 0 9 °l ethy i 2- ner, y |h y drazono butyronate was dissolved in 80 ml of hydrochloric acid/methanol 

Le rr aS T 6d f °? n h ° Ur Aft6r C0 ° ling t0 r °° m teW*^*' *• action mixture was poured onto 
wTwi The H m,xt t ure * as then extr ^ed three times with diethyl ether. The combined extracts were washed 
w,th water and next with saturated sodium hydrogen-carbonate solution. After drying over anhydrous magne^ 

oe.1? \ T" T diSti " ed ° ff Und6r fedUCed preSSUre - The resu,ti "9 punfTed by sS 

gel column chromatography to give 1 4.0 g (69.0%) of ethyl 3-methyl-2-indolecarboxylate. 

c) Preparation of 3-methyl-2-indoloylguanidine 

^Ih e ,T Ct ?? WaS K Carr * ed out in a manner similar to Example 1 except for using 1.50 g (7.38 mmol) of ethyl 

t£to«?8nZ^ Xy « te ' 7 -°l 9 (7 '- 8 T mm0,) ° f 9Uanidine h * drochloride •"«« 50 ml of a methanol solution 
of 3.99^ (73.8^mnol^ of sodium methoxide. Thus 1.61 g (86.3%) of 3-methyl-2-indoloylguanidine hydrochloride. 

Example 112 

Preparation of 1-methyl-7-(3-phenylpropionamido)-2-indoloylguanidine 

a) Preparation of ethyl 1-m ethyl-7-(3-phenylpropionamido)-2-indolecarboxvlat e 

A suspension of 0.20 g (0.92 mmol) of ethyl 7-amino-1-methyl-2-indolecarboxylate, 0.14 g (0.94 mmol) of 
3- P henylprop,onic ac.d, 0.11 g (0.94 mmol) of 4-dimethylaminopyridine and 0.19 g (0.94 mmol) of dicydohex- 
ylcarbodnm.de ,n 5 ml of methylene chloride was stirred at room temperature for 24 hours The ^^Jta, 
was poured onto ice water and the resulting mixture was extracted three times with ethyl l^a citato The 

A^^r^ZT** WitH 1N hydr ° Chl0ric acid and 5% sodium hydrogencarbonate solution. 

After drymg over anhydrous magnesium sulfate, the solvent was distilled off under reduced pressure The re- 

ISrZr ^ SiMCa C ° IUmn * ■>» -* 1— * 7-<3-phen,propiona- 

b) Preparation of 1-methvl- 7-(3-phenvlpropionamido)-2-indoloylguanidine 

1-mImt.T,? nhlTi out j" amanner similar to Example 1 except for using 0.42 g (1 .21 mmol) of ethyl 
1-methyl-7-(3-phenylprop,onam l do)-2-indole-carboxylate, 2.31 g (24.2 mmols) of guanidine hydrochloride and 
a solution of 1.31 g (24.2 mmo.s) of sodium methoxide in 30 m. of memanol. 1-lLhyl-7-^ 
m.do)-2-.ndoloylguanidine hydrochloride was obtained in an amount of 0 1 6 a (34 9%> 
M.P.: 279-280-C ' a ^- 0/0 >- 

7 ,«u N ^ ( £ MSOk W 6: 2 72 < 2H ' *• J=7-6Hz), 2.96 (2H, t, J=7.6Hz), 3.34 (3H, s), 7.03-7.14 (2H m) 7 20- 
7.24 (1H. m), 7.29-7.31 (4H, m), 7.62 (1H, d, J=6.9Hz), 7.69 (1H, s), 8.53 (4H. m), 949 (1H. s), Si 76 (1H 

The compound of Example 113 was prepared in a manner similar to Example 112. 
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Example 113 



1-Methyl-6-(3-phenylpropionamido)-2-indoloylguanidine hydrochloride: 
Yield: 34.6%, M.P.: 245-247°C 
5 1 H NMR (DMSO-d 6 ) 8: 2.66-2.71 (2H f m), 2.91-2.97 (2H, m). 2.91-2.97 (2H, m), 3.95 (3H, s), 7.16-7.30 

(6H, m), 7.63-7.71 (2H, m) t 8.13 (1H, s), 8.36-8.52 (4H f m), 10.16 (1H, br-s), 11.67 (1H, br-s). 

Example 114 

10 Preparation of 1-(3-aminopropyl)-2-indoloylguanidine 

The reaction was carried out in a manner similar to Example 1 exce pt for usi ng 1.50 g (4.51 mmo!) of methyl 
1-(3-tert-butoxycarbonylaminopropyl)-2-indolecarboxylate t 4.31 g (45.1 mmol) of guanidine hydrochloride and 
60 ml of a methanol solution of 2.44 g (45.1 mmol) of sodium methoxide. 1-(3-tert-Butoxycarbonylaminopropyl)- 
15 2-indoloylguanidine hydrochloride was obtained in an amount of 1 .57 g. After 1 .55 g of the compound was dis- 
solved in hydrochloric acid/methanol, the solution was stirred at 70°C for 3.5 hours. The reaction mixture was 
concentrated under reduced pressure. The resulting residue was recrystallized from water to give 0.65 g 
(46.0%) of 1-(3-aminopropyl)-2-indoloylguanidine hydrochloride. 
M.P.: 296-297°C 

20 1 H NMR (DMSO-d 6 ) 5: 2.05 (2H, ddd, J=7.6, 11.4, 14.5Hz), 2.63-2.86 (2H, m), 4.65 (2H, t f J=7.3Hz), 

7.19(1 H, t, J=7.9Hz), 7.42 (1 H , t, J=7.6Hz), 7.74 (2H, d , J=8.6Hz), 7.83-8. 1 6 (4H, m), 8.27-9.03 (4H, m), 1 2.00- 
12.30 (1H, br-s). 

The compound of Example 115 was prepared in a manner similar to Example 114. 

25 Example 115 

1-(2-Aminoethyl)- 2-indoloylguanidine hydrochloride: 
Yield: 54.0%, M.P.: 240°C 

1H NMR (DMSOd 6 ) 6: 3.14-3.30 (2H, m), 4.77 (2H, t, J=6.3Hz), 7.22 (1H, dd, J=7.3, 7.6Hz), 7.45 (1H, 
30 dd, J=7.3, 7.6Hz), 7.77 (1H, d, J=7.6Hz), 7.83 (1H, d, J=7.6Hz), 8.03 (1H, br-s), 8.20 (3H, br-s), 8.58 (2H, br- 
s), 8.74 (2H, br-s), 12.14 (1H, br-s). 

Example 116 

35 Preparation of 4-aminomethyl-1-methyl-2-indoloy1guanidine 

The reaction was carried out in a manner similar to Example 1 except for using 1.40 g (4.21 mmol) of ethyl 
1-methyl-4-tert-butyloxycarbonylaminomethyl-2-indolecarboxylate, 4.02 g (42.1 mmol) of guanidine hydro- 
chloride and 60 ml of a methanol solution of 2.27 g (42.1 mmol) of sodium methoxide. 1-Methyl-4^tert-buty- 

40 loxycarbonylaminomethyl-2-indoloylguanidine hydrochloride was obtained in an amount of 1.50 g. After the 
compound was dissolved in 35 ml of trifluoroacetic acid and 70 ml of methylene chloride, the solution was stir- 
red at room temperature for 2 hours. The reaction mixture was concentrated under reduced pressure. There- 
after ice water was poured onto the resulting residue and the aqueous layer was rendered alkaline with 28% 
aqueous ammonia. The mixture was then extracted three times with ethyi acetate. The combined extracts were 

45 washed with saturated sodium chloride solution. After drying over anhydrous magnesium sulfate, the solvent 
was distilled off under reduced pressure. The resulting residue was converted with hydrogen chloride/ether 
into the hydrochloride. Thus 0.58 g (43.2%) of 4-aminomethyl-1-methyl-2-indoloyl-guanidine hydrochloride 
was obtained. 

M.P.: 283-284°C 

so 1H NMR (DMSO-d 6 ) 8: 4.06 (3H. s), 4.28 (2H, d, J=6.6Hz), 7.32 (1H, d, J=6.9Hz), 7.43-7.49 (1H, m), 

7.66 (1H, d, J=8.3Hz), 8.28 (1H, s), 8.5-8.7 (5H, m), 8.79 (2H, br-s), 12.28 (1H, br-s). 

The following compounds of Examples 117 to 122 were prepared in a manner similar to Example 116. 

Example 117 

55 

7-(3-Aminopropoxy)-1-methyl-2-indoloy1guanidine hydrochloride: 
Yield: 51 .8%, M.P.: 287-288°C 

NMR (DMSO-d 6 ) 5: 2.09-2.17 (2H, m), 3.32 (2H, br-s), 4.21 (2H, t, J=5.9Hz), 4.28 (3H, s), 6.86 (1H, 
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OH^r-sT' 7 " 05 0 H ' *" J=7 ' 9HZ) ' 7 ' 28 (1H ' d ' J=7 9H2) ' 7 76 0 H> S)> 7 98 (3H ' br - S)> 8 47 - 8 - 67 (4H ' m) ' 1192 
Example 118 

7-(3-Aminopropoxy)-4-chloro-1-methvl-2-indoloylguanidine hydrochloride- 
Yield: 41.7%, M.P.: 299-300°C 

'H NMR (DMSO-de) 6: 2.14-2.19 (2H, m), 3.00-3.02 <2H, m), 4.21-4.26 (2H m) 4 28 (3H s> 6 83 (1H 
d. J=8.3H Z) , 7.10 (1H, d, J=8.3Hz), 7.88 (1H, s), 8.18 (3H, br-s). 8.6-8.7 (4H. m), 12^12 (lS. b"'s" ( 

Example 119 

6-(3-Aminopropoxy)-1-methyi-2Hndoloylguanidine hydrochloride- 
Yield: 61,3%, M.P.: 280-281 *C 

hJ H . N o MR (DMS °- d ^ 6: 2.09-2.16 (2H, m), 3.01 (2H, t, J=6.3Hz), 4.02 <3H, s), 4.19-4.24 (2H m) 6 87 
12 00 (1 H, = br^s) 8 9HZ ^ ™ " 6 ^ * ^ { ™> S) ' 8 07 ^ ^ "™ «•« Z 

Example 120 



1-(3-Aminopropyl)-4-chloro-2-indoloylguanidine hydrochloride: 
Yield: 46.0%, M.P.: 280-282°C 

1 HNMR(DMSO-d 6 )5:1.95-2.16(2H,m),2.65-2.88(2H,m),4.66(2H,t,J=6.6H2) 7 29(1H d J=7 6Hz> 

25 l^i^St 8 ' 3Hz) ' 7 " 79 (1H ' d ' J=3 ' 0Hz) ' 802 (3H ' b ^> 8 ' 11 ^fK^ (2H 2: 

Example 121 

7-(2-Aminoethoxy)-4-chloro-1-methyl-2-indoloylguanidine hydrochloride- 
30 Yield: 31 .9%, M.P.: 285°C 

. , a ^ N ^ R 0 ( ^ S0 - d6) 6: 3 ' 2 " 3 - 4 < 2H > m >' 430 OH. s), 4.33-4.37 (2H, m), 6.89 (1 H, d, J=8.3Hz), 7.13 (1H 
d, J=8.3Hz), 7.83 (1H, s), 8.33 <3H, br-s), 8.6-8.7 (4H, m), 12.06 <1H, br-s). * 

Example 122 

6-(3-Aminopropoxy)-4-chloro-1 -methyl-2-indoloylguanidine hydrochloride- 
Yield: 38.7%, M.P.: 230°C 

iHNMR (DMSO-d 6 ) 6: 2.06-2.11 (2H, m), 2.97-2.99 (2H, m), 4.00 (3H, s), 4.18-4.23 (2H m) 6 96 MH 
d, J=1.7Hz). 7.14 (1H, s), 7:95 (1H. s), 8.09 (3H, br-s), 8.5-8.7 (4H, m). 12.03 (1H, br-s) ' 

Example 123 

Synthesis of 4-hydroxymethyl-1-methyl-2-indoloylguanidine 

The reaction was carried out in a manner similar to Example 1 except for using 1.50 g (4.73 mmol) of ethvl 
1-methyl-4-(2-tetrahydropyranyl)oxymethyl-2-indolecarboxylate. 6.02 g (63.0 mmol) of guanidine hydrochlor- 
ide and a solution of 3.40 g (63.0 mmol) of sodium methoxide in 60 ml of methanol. 1-Methy.-4-<2-^ 
pyranyooxymethyl^-mdoloylguanidine was obtained. After the compound was dtesolved in a mixture of 30^ 
of 2N hydrochloric acd and 60 ml of tetrahydrof uran, the mixture was stirred at room temperature for an hour 
The reaction mixture was poured onto ice water and the aqueous layer was rendered alkaline with 28% aqu- 

wtcLTT'Y tT? WBS th6n eXtraCted three times with eth y acetate - The combined extracts were 
washed with saturated sod.um chloride solution. After drying over anhydrous magnesium sulfate, the solvent 

ra^hv'to i e vlfh U H der red " Ce A PreSSUre - The reSUlti " 9 r6Sidue «» P urified * Slkm gel oc^'chnZj 
'^X*,^ Next, the compound was treated with hydrogen 

ch to ,de/methanol to convert mto the hydrochloride. 4-Hydroxymethyl-1-methyl-2-indoloy.-guanidine hydro- 
chloride was thus obtained in an amount of 0.58 g (44.2%) 
M.P.: 226-229°C 

'H NMR (DMSO-d 6 ) 8: 4.03 (3H, s), 4.80 (2H. s), 5.26 (1H, br-s), 7.17 (1H, d, J=6.9Hz), 7.34-7.39 (1H, 
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m), 7.48 (1H, d t J=8.3Hz), 7.93 (1H, s), 8.48-8.60 (4H, m), 11.81 (1H, br-s). 

The following compounds of Examples 124 to 133 were prepared in a manner similar to Example 123. 

Example 124 

7-{2-Hydroxyethoxy)-1-methyl-2-indoloylgiJanidine hydrochloride: 
Yield: 62.5%, MP.: 243-244°C 

1 H NMR (DMSO-d 6 ) 5: 3.82 (2H, br-s), 4.12-4.15 (2H, m), 4.31 (3H, s), 4.94 (1H, br-s), 6.86 (1H, d, 
J=7.3Hz), 7.03 (1H, t, J=7.9Hz), 7.26 <1H, d, J=7.3Hz), 7.73 (1H, s), 8.45-8.63 (4H, m), 11.82 (1H, br-s). 

Example 125 

4-Chloro-7-(2-hydroxyethoxy)-1-methyl-2-indoloylguanidine hydrochloride: 
Yield: 17.7%, M.P.: 277-279°C 

1H NMR (DMSO-d 6 ) 5: 3.79-3.83 (2H, m), 4.12-4.15 (2H, m), 4.31 (3H, s), 4.9 (1H, br-s), 6.85 (1H, d, 
J=8.3Hz), 7.10 (1H, d, J=8.3Hz), 7.75 (1H, s), 8.58 (4H, br-s), 11.88 (1H, br-s). 

Example 126 

6-(2-Hydroxyethoxy)-1-methyl-2-indoloylguanidine hydrochloride: 
Yield: 59.8%, M.P.: 265-268°C 

1 H NMR (DMSO-d 6 ) 6: 3.32-3.77 (2H,m), 3.98 (3H, s), 4.08-4.11 (2H, m), 4.91 (2H, m), 4.91 (1H,br-s), 
6.81-6.85 (1H, m), 7.08 (1H, s), 7.61 (1H, d, J=8.9Hz), 7.81 (1H, s), 8.39-8.64 (4H, m), 11.77 (1H, br-s). 

Example 127 

4-Chloro-7-(2 f 3-dihydroxypropoxy)-1-methyl-2-indoloylguanidine hydrochloride: 
Yield: 40.2%, M.P.: 237-238°C 

1 H NMR (DMSO-d 6 ) 6: 3.50 (2H, t, J=5.9Hz), 3.88-3.91 (1H, m), 4.03 (1H f dd, J=5.6, 9.9Hz), 4.15 (1H, 
dd, J=4.0, 9.9Hz), 4.30 (3H, s), 6.85 (1 H, d, J=8.3Hz), 7.11 (1 H, d, J=8.3Hz), 7.68 (1 H, s), 8.50 (4H, br-s), 11 .76 
(1H, br-s). 

Example 128 

4-Chloro-7-(3-hydroxypropoxy)-1-methyl-2-indoloylguanidine hydrochloride: 
Yield: 53.2%, M.P.: 210-212°C 

1H NMR (DMSO-d 6 ) 6: 1.93-2.02 (2H, m), 3.60-3.64 (2H, m), 4.15-4.20 (2H, m), 4.28 (3H, s), 6.84 
(1H, d, J=8.6Hz), 7.09 (1H, d, J=8.3Hz), 7.77 (1H, s), 8.5-8.6 (4H, m), 11.92 (1H, br-s). 

Example 129 

4-Chloro-7-(4-hydroxybutoxy)-1-methyl-2-indoloylguanidine hydrochloride: 
. . Yield: 69.5%, M.P.: 220-222°C 

1 H NMR (DMSO-d 6 ) 5: 1.59-1.67 (2H, m), 1.84-1.89 (2H, m), 3.45-3.50 (2H, m), 4.10-4.15 (2H, m), 4.29 
(3H, s), 6.84 (1H, d, J=8.3Hz). 7.10 (1H, d, J=8.3Hz). 7.10 (1H, d. J=8.3Hz), 7.71 (1H, s), 8.52 (4H, br-s), 11.80 
(1H, br-s). 

Example 130 

4-Chloro-1-(3-hydroxypropyl)-2-indoloylguanidine hydrochloride: 
Yield: 60.0%, M.P.: 213-215°C 

1 H NMR (DMSO-d 6 ) 8: 1.78-1.98 (2H, m), 3.30-3.45 (2H, m), 4.61 (2H, t. J=7.3Hz), 4.68 (1H, br-s), 7.27 
(1H, d. J=7.6Hz), 7.39 (1H, dd, J=7.3, 8.6Hz), 7.66 (1H, d, J=8.6Hz), 7.93 (1H, s), 8.55 (2H, br-s), 8.64 (2H, 
br-s), 11.96 (1H, br-s). 

Example 131 

4-Chloro-1-(4-hydroxybutyl)-2-indoloylguanidine hydrochloride: 
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Yield: 48.0%, M.P.: 226-227°C 

1H NMR (DMSO-d 6 ) 5: 1.28-1.51 <2H, m) t 1.60-1.84 (2H, m), 3.37 <2H, t, J=6.6Hz), 4 44 (1H br-s) 4 58 

Si o^ISiK SJSS^ (ia "* «•<• * * » <-« S S 

Example 1 32 

4-Chloro-6-(2-hydroxyethoxy)-1-methyl-2-indploylguanidine hydrochloride- 
Yield: 51 .9%, M.P.: 250-252°C 

Example 133 

1 -(3,4-Dihydroxybutyl)-2-indoloylguanidine hydrochloride: 
Yield: 73.0%, M.P.: 219-222°C 

mm > (DMSO-de) 6: 1.53-1.73 (1H, m), 1.85-2.04 (1H, m), 3.12-3.55 (3H, m), 4.37-4.88 (4H, m), 7 18 

» Jtf^SKS S^T' 765 (,H ' 4 — >• ™ < 1H - <• 7*. <i'H, 5 , 

Example 134 

Preparation of 1-(2-carboxyethyl)-2-indoloylguanidine 

After 0.80 g (2.23 mmol) of 1-[2-[1-(4-methyl-2,6.7-trioxabicyclor2.2.2]octyl)]ethyl]-2-indoloylguanidine 
was suspended ,n 80 ml of 1,2-dimethoxyethane, 8 ml of IN hydrochloric acid was added to the suspension 
The mixture was stirred at room temperature for 20 minutes. Subsequently 1 0 ml of 4N sodium hydroxide sol- 
ution was added to the mixture followed by stirring at room temperature for 40 minutes. Then 10 ml of 4N hy- 
droehlonc acid was added to the mixture followed by stirring at room temperature for an hour. The reaction 
nocture was concentrated under reduced pressure. After the resulting residue was washed with water, water 
was filtered off. The filtered matter was recrystallized from 0.5 N hydrochloric acid to give 0.44 g (64 0%) of 
1-(2-carboxyethyl)-2-indoloyl-guanidine hydrochloride. 
M.P.: 254°C 

iH NMR (DMSO-d 6 ) 8: 2.72 (2H. t, J=7.3Hz), 4.76 <2H, t, J=7.4Hz). 7.17 (1H, t, J=7.9H 2 ), 7.40 (1H ddd 

S?SJ'S3: 7 ' 68 <1H ' d ' J=8-6Hz) ' 773 (1H> d> J=79H2) * 791 (1H - s) * *- 50 < 2H - bM * 8 72 

Example 135 

Preparation of 7-carboxvmethoxy-4-chloro-1-methyl-2-indoloylguanidine 

A suspension of 0 40 g (1.11 mmol) of 7-carbamoylmethoxy-4-chloro-1-methyl-2-indoloylguanidine ob- 
tained in Example 64 ,n 100 ml of 2N hydrochloric acid was refluxed for an hour. The reaction mixture was 

oof Y ,T ^ he preci P ita,ed crvstals were filtered and dried under reduced pressure to give 0.39 g 
(97.2 / 0 ) of 7-carboxymethoxy-4-chloro-1-methyl-2-indoloylguanidine hydrochloride 
M.P.: 283-284°C 

The following compounds of Examples 136 and 137 were prepared In a manner similar lo Example 135. 
Example 136 



7-Carboxymethoxy-1-methyl-2-indoloylguanidine hydrochloride* 
Yield: 41 .5%, M.P.: 264°C 

iH NMR (DMSO-d 6 ) 5: 4.34 (3H, s). 4.84 (2H, s), 6.83 (1H, d, J=7.6Hz), 7.03 (1H, t, J=7 9Hz) 7 30 (1H 
d,J=7.9Hz), 7.74 (1H,s), 8.47-8.63 (4H, m), 11.71-12.07 (1H, m), 12.6-13.3 (1H, m). r -»**W>l™- 
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Example 137 

6-Carboxymethoxy-1-methyl-2-indoloylguanidine hydrochloride: 
Yield: 53.0%, M.P.:298°C 

1 H NMR (DMSO-d 6 ) 5: 3.97 (3H, s), 4.79 (2H, s), 6.85 (1H, dd, J=2.0, 8.9Hz), 7.09 (1H, s), 7.63 (1H, t, 
J=8.9Hz), 7.72 (1H, s), 8.34-8.51 (4H, m), 10-13 (2H, m). 

Example 138 

Preparation of 1-methyl-7-(2-phenylethylamino)-2-indoloyl-guanidine 

a) Preparation of ethyl 1-methyl-7-(2-phenylethylamino)-2-indolecarboxylate 

A mixture of 0.1 0 g (0.46 mmol) of ethyl 7-amino-1-methyl-2-indolecarboxylate, 0.12 g (0.50 mmol) of phe- 
nylacetaldehyde as 50% isopropanol solution, 0.043 g (0.69 mmol) of sodium cyanogen borohydride and 0.1 
ml of acetic acid in 5 ml of acetonitrile was stirred at room temperature for 15 minutes. Thereafter 0.2 ml of 
acetic acid was added to the reaction mixture. The resulting mixture was allowed to stand at room temperature 
for 15 hours. After 1 N sodium hydroxide solution was added to the reaction mixture, the mixture was extracted 
three times with diethyl ether. The combined extracts were then washed with 1N potassium hydroxide solution. 
After drying over anhydrous magnesium sulfate, the solvent was distilled off under reduced pressure. The re- 
sidue was purified by silica gel column chromatography to give 0.045 g (30.5%) of ethyl 1-methyl-7-(2-phe- 
nylethylamino)-2-indole-carboxylate. 

b) Preparation of 1 -methyl-7-(2-phenylethylamino)-2-indoloylguanidine 

A mixture of 0.16 g (0.51 mmol) of ethyl 1-methyl-7-(2-phenylethylamino)-2-indolecarboxytate, 0.49 g (5.09 
mmol) of guanidine hydrochloride and 0.28 g (5.09 mmol) of sodium methoxide in 10 ml of methanol was reacted 
in a manner similar to Example 1 to give 0.075 g (39.5%) of 1-methyl-7-(2-phenylethylamino)-2-tndoloylgua- 
nidine hydrochloride. 

M.P.: 220-223°C 

1 H NMR (DMSOd 6 ) S: 2.96-3.02 (2H, m), 3.29-3.35 (2H, m), 4.18 (3H, s), 6.60-6.95 (1H, m), 6.99 (1H, 
d, J=7.3Hz), 7.06 (1H, d, J=7.3Hz), 7,20-7.25 (1H, m), 7.31-7.33 (4H f m), 7.64 (1H, s), 8.42-8.59 (4H, m), 11.73 
(1H t br-s). 

The reaction was carried out in a manner similar to Example 138 to prepare the compound of Example 
139. 

Example 139 

1-Methyl-6-(2-phenylethylamino)-2-indoloylguanidine hydrochloride: 
Yield: 26.6%. M.P.: 243-246°C 

1H NMR (DMSO-d 6 ) S: 2.91-2.97 (2H, m), 3.38-3.51 (2H, m), 3.92 (3H, s), 6.70 (1H, s), 6.79 (1H, d T 
J=7.9Hz), 7.20-7.29 (1H, m), 7.31 (4H. m). 7.49 (1H, d, J=8.6Hz), 7.76 (1H, s), 8.35-8.63 (4H, m), 11.64 (1H, 
br-s). 

Example 140 

Preparation of 1 -(3-aminopropyl)-4-trifluoromethyl-2-indoloylguanidine 

a) Preparation of ethyl 1-(3-tert-butoxycarbonylaminopropyl)-4-trif luoromethyl-2-indolecarboxylate 

The reaction was carried out in a manner similar to Reference Example 5 (25) except for using 2.60 g (10.11 
mmol) of ethyl 4-trifluoromethyi-2-indole-carboxylate f 0.445 g (11.12 mmol) of 60% sodium hydride, 4.32 g 
(15.17 mmol) of tert-butyl N-(3-iodopropyl)carbamate and 100 ml of dimethylformamide. Ethyl 1-(3-tert- 
butoxycarbonylaminopropyl)-4-trif luoromethyl-2-indolecarboxylate was thus obtained in an amount of 2.81 g 
(67.1%). 
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b) Preparation o f 1-(3-aminopropyl)-4-trifluoromethyl-2-indoloylguanidine 

1 ^Tl 6 t Tf T °1 rried ° Ut 3 man " er SimHar to ^P' 6 1 exce P l for usin 9 2-81 g (6.78 mmol) of ethyl 
hv^rJ > ^ 5 la 7 ,n °P ra Py | )- 4 - trifluoro ^ethyl-2-indolecarboxylate, 6.48 g (67.8 mmol) of guanidine 
hydrochlonde and 100 ml of a methanol solution of 3.66 g (67.8 mmol) of sodium methoxide. 1-(3-tert- 
Butoxycarbonylam.nopropyl)-4-trifluoromethyl-2-indoloylguanidine was thus obtained in an amount of 2 83 q 
Th.s compound, 2.72 g, was treated in a manner similar to Example 114 to give 1.45 g (57.0%) of 1-(3-amino- 
propylH-tnfluoromethyl-2-indoloylguanidine hydrochloride. 
M.P.: 245°C (decompsd.) 

1H NMR (DMSO-d 6 ) 6: 1.99-2.20 (2H. m), 2.70-2.89 (2H, m), 4.72 (2H, t, J=6 9Hz) 7 51-7 68 f2H m) 
8.06 (3H, br-s). 8.06-8.27 (2H. m). 8.71 (2H. br-s). 8.80 (2H. br-s). 12.30 (1 H, br-s) 

Example 141 

Preparation of 1-(3-dimethylaminopropyl)-4-trifluoromethyl-2-indoloylguanidine 

a) Preparation of ethyl 1-(3-dimethvaminopropyl)-4-trifluoromethyl-2-indolecarboxvlate 

Ethyl 1 -(3-dimethylaminopropyl)-4-trif luoromethyl-2-indolecarboxylate was obtained in an amount of 1 77 
g (74 /„) m a manner similar to Reference Example 5 except for using 2.07 g (4.84 mmol) of ethyl 4-trif luoro- 
methyl-2-.ndolecarboxylate. 0.43 g (10.7 mmol) of 60% sodium hydride. 1.15 g (7.26 mmol) of 3-chloropropyl- 
dimethylamme hydrochloride and 80 ml of dimethylformamide. 

b) Preparation of 1-( 3-dimethylaminopropyl)-4-trifluoromethyl-2-indoloylguanidine 

1-(3-Dimethylaminopro Py l-4-trifluoromethyl-2-indoloylguanidine hydrochloride was obtained in an 
amount of 0.42 g (28%) in a manner similar to Example 1 except for using 1.77 g (3.45 mmol) of ethyl 1-(3- 
d|methy^am l no P ropyl)-4-trif luoromethyl-2-indole-carboxylate, 3.30 g (34.5 mmol) of guanidine hydrochloride 
and 1 00 ml of a methanol solution of 1.87 g (34.5 mmol) of sodium methoxide 
30 M.P.: 252-255°C 

o « ,™ T R < DMSO - d «) 6: 2-07-2.30 (2H, m). 2.58-2.60 (6H. m). 3.00-3.19 (2H, m). 4.59-4.81 (2H. m) 7 49- 
8.67 <2H m), 8.04-8.26 (2H. m). 8.71 (2H. br-s). 8.79 (2H, br-s). 10.69 (1H. br-s). 12.29 (1H. br-s) 

The following compounds of Examples 142 to 147 were prepared in a manner similar to Example 141 . 

35 Example 142 

1-(3-Dimethylaminopropyl)-2-indoloylguanidine hydrochloride: 
Yield: 12.3%. MJ 3 .: 240°C 

'H NMR (DMSO-d 6 ) 6: 2.04-2.27 (2H, m). 2.60-2.78 (6H, m). 2.98-3.1 7 (2H m) 451-472(2H ml 7 12 

^ S 8 ), ( i2.i m 5 ok b's) 9 (1H - m)> 775 (1H - d - J=83H2)> 807 (1H - 860 wU^2S5«iS: 



10 



15 



20 



25 



40 



Example 143 

45 4-Chloro-1-(3-dimethylaminopropyI)-2-indoloylguanidine hydrochloride- 
Yield: 47.6%, M.P.: 237-240°C 

'H NMR (DMSO-de) 6: 2.07-2.27 (2H. m), 2.70 (6H, d, J=1.3Hz), 3.02-3.14 (2H m) 4 55-4 72 <2H m\ 
Example 144 



so 



55 



1-[2-[(N-Pyrrolidinyl)ethyl]-2-indoloylguanidine hydrochloride: 
Yield: 23.8%, M.P.: 236-239°C 



1 H NMR (DMSO-d 6 ) 5: 1.75-2.11 (4H, m), 2.88-3.13 (2H, m), 3.40-3.68 (4H m) 4 85-5 04 <2H rrrt 7 16 
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Example 145 

4-Chloro-1-[2-(N-pyrrolidinyl)ethyl]-2-indoloylguanidine hydrochloride: 
Yield: 6.1%, M.P.: 220°C 

1H NMR (DMSO-d 6 ) 8: 1.72-2.10 (4H, m), 2.83-3.13 (2H, m), 3.41-3.69 (4H, m), 4.86-5.05 (2H, m), 7.32 
(1H, d, J=7.7Hz), 7.45 (1H, dd, J=8.3. 7.7Hz), 7.89 (1H, d, J=8.3Hz), 8.14 (1H, br-s), 8.67 (2H t br-s), 8.74 (2H, 
br-s), 11.35 (1H, br-s), 12.28 (1H, br-s). 

Example 146 

1-(3-Diethylaminopropyi)-4-trifluoromethyl-2-indoloylguanidine hydrochloride: 
Yield: 30.8%, M.P.: 222-225°C 

1H NMR (DMSO-d 6 ) 8: 1.18 (6H, t, J=6.9Hz), 2.08-2.30 (2H, m), 2.92-3.20 (6H t m), 4.57-4.80 (2H, m), 
7.50-7.65 (2H, m), 8.07-8.24 (2H, m), 8.66 (2H, br-s), 8.78 (2H. br-s), 10.58 (1H, br-s), 12.30 (1H, br-s). 

Example 147 

1-[2-(N-Morpholinyl)ethyI]-2-indoloylguanidine hydrochloride: 
Yield: 20.5%, M.P.:180°C 

1H NMR (DMSO-d 6 ) 8: 3.00-3.27 (2H, m), 3.27-3.70 (4H, m), 3/70-4.10 (4H, m), 4.88-5.14 (2H, m), 7.15- 
7.30 (1H, m), 7.39-7.52 (1H, m), 7.78 (1H, d, J=7.9Hz), 7.90 (1H, d, J=8.9Hz), 8.10 (1H, s), 8.65 (2H, br-s), 
8.81 (2H, br-s), 11.85 (1H, br-s), 12.26 (1H, br-s). 

Example 148 

Preparation of 6-(3-aminopropoxy)-1-methyl-4-trifluoromethyl-2-indoloylguanidine 

a) Preparation of ethyl 6-benzyloxy-1-methyl-4-trifluoromethyl-2-indolecarboxylate 

Ethyl 6-benzyloxy-1-methyl-4-trifluoromethyl-2-indolecarboxylate was obtained in an amount of 2.25 g in 
a manner similar to Reference Example 5 except for using 2.20 g (6.06 mmol) of ethyl 6-benzyloxy-4-trifluor- 
omethyl-2-indolecarboxylate, 0.24 g (6.06 mmol) of 60% sodium hydride, 1.72 g (12.1 mmol) of methyl iodide 
and 50 ml of dimethylformamide. 

b) Preparation of ethyl 6-hydroxy-1-methyl-4-trifluoromethyl-2-indolecarboxylate 

The reaction was carried out in a manner similar to Reference Example 15 a) except for using 2.23 g (5.91 
mmol) of ethyl 6-benzyloxy-1-methyl-4-trifluoromethyl-2-indolecarboxylate, 0.3 g of 10% palladium/carbon 
and 50 ml of tetrahydrofuran. Ethyl 6-hydroxy-1-methyl-4-trifluoromethyl-2-indolecarboxylate was thus ob- 
tained in an amount of 1 .70 g. 

c) Preparation of ethyl 6-(3-tert-butoxycarbonylaminopropoxy)-1-methyi-4-trifluoromethyl-2-indolecarboxy- 
late 

The reaction was carried out in a manner similar to Reference Example 5 except for using 1.00 g (3.48 
mmol) of ethyl 6-hydroxy-1-methyl-4-trifluoro-methyl-2-indolecarboxylate, 0.14 g (3.48 mmol) of 60% sodium 
hydride, 0.99 g (3.48 mmol) of tert-butyl N- (3- iodopropyl) carbamate and 40 ml of dimethylformamide. Ethyl 6- 
(3-tert-butoxycarbonylaminopropoxy)-1-methyl-4-trifluoromethyl-2-indolecarboxylate was thus obtained in an 
amount of 1.28 g. 

d) Preparation of 6-(3-aminopropoxy)-1-methyl-4-trifluoromethyl-2-indoloylguanidine 

The reaction was carried out in a manner similar to Example 1 except for using 1.28 g (2.88 mmol) of ethyl 
6-{3-tert-butoxycarbonylaminopropoxy)-1-methyl-4-trifluoro-methyl-2-indolecarboxylate, 5.50 g (57.6 mmol) 
of guanidine hydrochloride and 60 ml of methanol solution of 3.11 g (57.6 mmol) of sodium methoxide. 6-(3- 
tert-Butoxycarbonylaminopropoxy)-1-methyl-4-trifluoromethyl 2-indoloylguanidine was thus obtained in an 
amount of 0.41 g. This compound, 0.41 g, was treated in a manner similar to Example 114 to give 0.27 g (21 .8%) 
of 6-(3-aminopropoxy)-l-methyl-4-trifluoro-methyl-2-indoloylguanidine hydrochloride. 
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M.R: 272-274°C 

* J?™* (DMSO - d ^ 6: 2-08-2.13 <2H, m), 2.99-3.01 (2H. in), 4.05 (3H, s), 4.24-4.28 (2H m) 7 21 <1H 
s), 7.48 <1H, 8), 7.97 (1H, s), 8.07 <3H. br-s), 8.56-8.70 (4H, m), 12.6 (1H, br-s) ( 
The compound of Example 149 was obtained in a manner similar to Example 148. 

Example 149 

6-(3-Aminopropoxy)-1 ,4-dimethyl-2-indoloylguanidine hydrochloride- 
M.P.: 265-267°C 

'H NMR (DMSO-de) 5: 2.04-2.09 (2H, m), 2.46 (3H, s), 2.96-2.99 (2H, m), 3 98 (3H s) 4 13-4 18 (2H 
m), 6.65 (1H, s), 6.91 (1H, s), 8.00-8.04 <4H, m), 8.44 (2H, br-s), 8.73 (2H, br-s), ^^^^ 1 ' 

Example 150 

Preparation of 6-(3-dimethylaminopropoxy)-1-methyl-4-trifluoromethyl-2-indoloylg U anidine 

a) Preparation of ethyl 6-(3-dimethylami nopropoxy)-1-methyl-4-trifluoromethyl-2-indolecarboxvlate 

am ^^i^o dimethylamin ° ProPOXy) " 1 ' methy| - 4 ' trifluorometh y | ^^ was obtained in an 

amount of 0.72 g in a manner similar to Reference Example 4 except for using 1.00 g (3.48 mmol) of ethyl 6- 

0.35 g (8.70 mmol) of 60% sodiun Thydridl 0 82 g 
(5.22 mmol) of 3-chloropropyld.methylamine hydrochloride and 40 ml of dimethylformamide. 

b) Preparation of 6-(3-dimethylami nopropoxy)-1-methyl-4-trifluoromethyl-2-indoloylguanidine 

6 i Z^TT U """'J T in 3 mannef SimMar t0 Examp ' e 1 exce P [ for usi "9 0 72 9 d -93 mmol) of ethyl 
M3-d.methy am.nopropoxy)-1-methyl-4-trifluoro-methyl-2-indolecarboxylate, 3.69 g (38.7 mmol) of guani- 
d.ne hydrochlor.de and 50 ml of a methanol solution of 2.09 g (38.7 mmol) of sodium methoxide. 

thylammopropoxyH-me^ was thus obtained in an amount of 0 40 g 

Th.s compound 0.40 g, was treated in a manner similar to Example 1 to give 0.31 g (35.0%) of 6-(3-dimethy- 
lammopropoxy)-1-methyl-4-trifluoro-methyl-2-indoloylguanidine hydrochloride 
M.P.: 264-265°C 

™ ,«!? ( ° MS °- d ^ 8: 217-2.23 (2H, m), 2.80 (6H, s), 3.2-3.4 (2H, m). 4.06 (3H, s), 4.23-4 27 (2H m) 
7.20 (1H. s). 7.50 (1H. s). 7.88 (1H, s), 8.5-8.7 (4H, m), 10.27 (1H. br-s), 11.90 (1H, br^s) 
The compound of Example 151 was obtained in a manner similar to Example 150. 

Example 151 

1.4-Dimethyl-6-(3-dimethylaminopropoxy)-2-indoloylguanidine hydrochloride- 
40 M.P.: 282-284°C 

■ 1 H NMR (DMSO-de) 5: 2.14-2.20 (2H, m), 2.46 (3H. s). 2.79-2.80 (6H, m). 3 1-3 3 (2H m) 3 98 f3H si 
4.13-4.17 (2H. m). 6.66 (1H, s). 6.93 (1H. s). 7.99 (1H, s), 8.42-8.74 (4H. m). 10.26 (IH.^ ^1 85 S'bt 

45 Experiment 1 

Inhibition of NaW exchanger activity in vitro: 



Method: 



1 7 mo^x^ 6 " 1 W K a !. Perf0rmed by modif y in 9 »he method of Yamori et al. described in J. Hypertension. 8 

aurlno a2 llad no ' T ° f ? 3+/H+ eXChan9er aCtMty W3S 6Va,Uated b * the cha "9 e in ^Mar P H 
dunng acid load.ng, using the vascular smooth muscle cells isolated from the rat thoracic aorta. 



55 Results: 



The results of IC* for the inhibition of the NaW exchanger activity tested are shown in Table 1 below. 
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Table 1 





Compound 


IC50 (uM) 


5 


Compound of Example 1 


0.058 




Compound of Example 8 


0.05 




Compound of Example 22 


2.1 


10 


Compound of Example 29 


0.0009 




Compound of Example 55 


0.02 




Compound of Example 118 


0.01 


15 


Dimethyl ami loride for comparison 


0.60 




5-Hexamethylene ami loride for comparison 


0.14 



20 Experiment 2 

Inhibition of NaVH* exchanger activity in vitro 
Method : 

25 

The experiment was performed by modifying the method of Mungre et al. described in Exp. Cell Res., 193, 
236 (1991). That is, inhibition of the Na + /H + exchanger activity was evaluated by the change in cell viability 
during acid loading, using the vascular smooth muscle cells isolated from the rat thoracic aorta. 

30 Results : 

The compounds of the present invention shown in Examples were evaluated by the minimum effective con- 
centration (MEC) for the inhibition of the Na7H + exchanger activity. The results are shown in Table 2. 
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Table 2. Inhibition of Na*/H* Exchanger Activity 



Compound 



Inhibition of 
NaVH* Exchanger 

MEC (pM) Compound 



Inhibition of 
NaVH* Exchanger 
MEC ( \iM ) 



10 


Example 1 


1.0 


Example 25 


0.3 




Example 2 


10 


Example 26 


0.3 


15 


Example 3 


>10 


Example 27 


3.0 




Example 4 


>10 


Example 28 


>10 




Example 5 


0.03 


Example 29 


0.03 


20 


Example 6 


0.3 


Example 30 


1.0 




Example 7 


0.3 


Example 31 


>10 


25 


Example 8 


0.3 


Example 32 


>10 




Example 9 


0.1 


Example 33 


1.0 




Example 10 


10 


Example 34 


3.0 


30 


Example 11 


0.3 


Example 35 


1.0 




Example 12 


0.3 


Example 36 


0. 1 




Example 13 


1.0 


Example 37 


* 


35 


Example 14 


>10 


Example 38 


3.0 




Example 15 


0.3 


Example 39 


0.3 


40 


Example 16 


3.0 


Example 40 


1.0 




Example 17 


3.0 


Example 41 


1.0 


45 


Example 18 


10 


Example 42 


10 


Example 19 


>10 


Example 43 


10 




Example 20 


1.0 


Example 44 


>10 


50 


Example 21 


1.0 


Example 45 


>10 




Example 22 


0.3 


Example 46 






Example 23 


0.3 


Example 47 


3.0 


55 


Example 24 


0.3 


Example 48 


3.0 
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Table 2. cont'd 

Inhibition of Inhibition of 

NaVH* Exchanger Na*/H* Exchanger 

Compound MEC ( uM ) Compound MEC ( yM ) 



Example 


49 


3.0 


Example 


74 


0.1 


Example 


50 


1.0 


Example 


75 


0.3 


Example 


51 


1.0 


Example 


76 


0.3 


Example 


52 


1.0 


Example 


77 


0.3 


Example 


53 


1.0 


Example 


78 


>10 


Example 


54 


0.3 


Example 


79 


3.0 


Example 


55 


0.1 


Example 


80 


3.0 


Example 


56 


0.03 


Example 


81 


>10 


Example 


57 


1.0 


Example 


82 


3.0 


Example 


58 


0.3 


Example 


83 


0.3 


Example 


59 


1.0 


Example 


84 


1.0 


Example 


60 


* 


Example 


86 


10 


Example 


61 


0.3 


Example 


87 


1.0 


Example 


62 


>10 


Example 


88 


>10 


Example 


63 


0.3 


Example 


89 


>10 


Example 


64 


0.01 


Example 


90 


10 


Example 


65 


0.3 


Example 


91 


3.0 


Example 


66 


0.3 


Example 


92 


0 . 3 


Example 


67 


1.0 


Example 


93 


1.0 


Example 


68 


* 


Example 


94 


1.0 


Example 


69 


3.0 


Example 


95 


0.003 


Example 


70 


3.0 


Example 


96 


0.03 


Example 


71 


0.03 


Example 


97 


>10 


Example 


72 


0.1 


Example 


98 


>10 


Example 


73 


0.3 


Example 


99 


10 
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Compound 



Table 2 . cont 1 d . . 
Inhibition of 
NaVH* Exchanger 

MEC (pM) Compound 



Inhibition of 
NaVH 4 Exchanger 
MECJpM) 



10 


Example 100 


3.0 


Example 122 


0.03 


Example 101 


>10 


Example 123 


3.0 




Example 102 


10 


Example 124 


0.3 


15 


Example 103 


>10 


Example 125 


0.01 




Example 104 


>10 


Example 126 


0.3 




Example 105 


* 


Example 127 


0.1 


20 


Example 106 


* 


Example 128 


0.03 




Example 107 


0.1 


Example 129 


0.03 


25 


Example 108 . 


>10 


Example 130 


0.03 




Example 109 


1.0 


Example 131 


0.1 




Example 110 


0.3 


Example 132 


0.1 


30 


Example 111 


10 


Example 133 


1.0 




Example 112 


>10 


Example 134 


0.3 


35 




3.0 


Example 135 


0.1 




Example 114 


1.0 


Example 136 


1-0 




Example 115 


>10 


Example 137 


>1 


40 


Example 116 


>10 


Example 138 


3.0 




Example 117 


0.3 


Example 139 


3.0 


45 


Example 118 


0.01 


Example 140 


1.0 


Example 119 


0.1 


Example 85 


10 


50 


Example 120 


0.1 


Dimethyl 
amiloride 


3,0 


Example 121 


0.1 


5 -Hexamethylene 
amiloide 0.3 



not measurable due to cytotoxicity 
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Experiment 3 

Inhibition of Ischemia- and Reperf usion-induced Arrhythmia in vivo 
5 Method : 

The experiment was performed by modifying the method of Crome et al. described in J. Cardiovasc. Phar- 
macol., 8, 1249 (1986). That is t the prevention of arrhythmia induced by reperfusion after rat coronary artery 
occlusion was evaluated by the incidence of ventricular tachycardia and ventricular fibrillation as well as the 
10 mortality. 

Results : 

The compound of Example 1 in the present invention was evaluated by the method described above, with 
15 respect to the incidence of ventricular tachycardia and ventricular fibrillation, and mortality. The results are 
shown in Table 3 below. 



Table 3. Inhibition of Reperf usion-induced Arrhythmia 



20 
25 


Compound 


Dose 
(mg/kg) 


Incidence of 
Ventricular 
Tachycardia 
(%) 


Incidence of 
Ventricular 
Fibrillation (%) 


Mortality - 

(%) 

■ 




Example 1 


0.3 


50 


0 


0 


30 




0.1 


70 


10 


10 




EIPA* 


1 


43 


0 


0 


35 




0.3 


100 


56 


44 




Control** 




100 


95 


76 



*EIPA : 5-N-ethyl-N-isopropyl amiloride 
** Control: untreated 

45 The indoloyiguanidine derivatives of formula (1) inhibit the Na + /H + exchanger activity and are useful for 

the prevention and treatment of diseases caused by the increased Na + /H + exchanger activity, e.g., hyperten- 
sion, cardiac ischemic reperfusion injury, arrhythmia, cerebral edema, cardiac hypertrophy, vascular lesions, 
atheroselerosis, etc. 

50 

Claims 

1 . An indoloyiguanidine derivative of formula (1 ): 
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k 

CI) 

wherein 

each R,, which may be the same or different, is independently selected from hydrogen an alkvl 
group, a substrtuted alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl group, a halogen a nitro 

= lo^^ sroup ' an aromatic ™ and — of 

analkoxygrourra^ 

f™.^ 3 ™*™ 98 ."' a " l ky ' 9r0UP ' 3 substituted a,k y' 9roup, a cycloalkyl group or a group shown by 
rormuia. -CH2R30, wherein R 30 represents an alkenyl group or an alkynyl group- 

,., ? 3Ch ° f ar L d R? ' Whi ° h may b6 the same or different . is independently selected from hydrogen 
an alkyl group, a substituted alkyl group, a cycloalkyl group, an acyl group and a group of formula- 

n^™ represents an alken y' Sroup or an alkynyl group; or Re and R 7 , together wtth the 

3" 3tom * Wh ' C , h the y are attached ' form a ^turated 5- to 7-membered cyclic amino group which 
optionally includes at least one other hetero atom in the ring; 

R40 is an alkyl group or a substituted alkyl group; 

n is 0, 1 or 2; 

and, 

Ra, is an alkenyl group or an alkynyl group; and wherein the substituents R, and the guanidino- 
carbony. group -C(=0)-N=C(NH 2 ) 2 are each, independently, attached to any one of the 5- and 6- num- 
bered nngs of the indole nucleus; e,TV 
or a pharmaceutical^ acceptable acid addition salt thereof. 

A compound according to claim 1, wherein 

each R,, which may be the same or different, is independently selected from hydrogen an alkyl 
group, a subst, uted alkyl group, an alkenyl group, a cycloalkyl group, a halogen, a nitro group, an alkanoyl 
group, carboxyl group, an aryl group, an alkylsulfonyl group, and a group of formula -OR 3 or-NRsR 7 - 

R 3 is hydrogen, an alkyl group or a substituted alkyl group; ' 

an -11, ° f Re a 1 d * 7, WhiCh may be the Same ° r differer * ^ independently selected from hydrogen 
an alkyl group, a substituted alkyl group, an alkanoyl group or an aroyl group; or R, and R 7 . together with 

oo^Sr" iT 10 th6y ^ attaCh6d - f ° rm 3 SatUrated * t0 7 -^bered cyclic amino group wmch 
optionally includes at least one other hetero atom in the ring. ^«>»cn 

t^rHr nd a ^°; ding 10 daim 1 wherein each R i- whi <* may be the same or different, is independently 
selected from hydrogen, an alkyl group, a substituted alkyl group wherein the substituent is a hydroxy 
group or a group -NR 6 R 7 wherein R 6 and R 7 are as defined in claim 1, a polyhaloalkyl group, an alkenyl 

ZT£ ? % T V ^ 8 ha '° 9en - 3 nitr ° groUP ' an alkan °y' 9 rou P' a 9~"P * Phenyi group 

an alkylsulfonyl group or a group of formula -OR 31 wherein R 31 is hydrogen, an alkyl group, or an alky 

n a p . k s ^:r : ,th a hydroxy 9roup - a carboxyi group - a phen *' a <***™* ^ « 

or dialkylcarbamoyl group or a group of formula -NR 6 R 7 wherein R 6 and R 7 are as defined in claim 1. 

«^!h r d aCC °T, 9 10 daim 1 ' Wher6in 6aCh Rl Which be the same or d '«^ent. is independently 
setected from an alkyl group, a polyhaloalkyl group, an alkenyl group, a halogen, a nitro group or a group 
of formula -OR 32 wherein R 32 is hydrogen, an alkyl group or an alkyl group substituted by a hydroxy group 
a carbamoyl group a mono- or di-alkylcarbamoyl group or a group of formula: -NRsR 7 wherein R, and R 7 
are as defined in claim 1. ' 

A compound according to any one of the preceding claims wherein R 2 is hydrogen, an alkyl group, a sub- 
stituted alkyl group, a hydroxy group or an alkoxy group. 
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A compound according to any one of the preceding claims, which is a 2-indoloylguanidine compound. 
An indoloylguanidine derivative of formula (2): 



each of R 8 , R 9 , R 10 , and R 12 , which may be the same or different, is independently selected 
from hydrogen, an alkyl group, a substituted alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl 
group, a halogen, a nitro group, an acyl group, a carboxyl group, an alkoxy carbon yl group, an aromatic 
group, or a group shown of formula: -OR 3 , -NR 6 R 7 , -S0 2 NReR 7 or -S(0) n R4o; 

R 2 is hydrogen, an alkyl group, a substituted alkyl group, a cycloalkyl group, a hydroxy group, an 
alkoxy group or a group of formula: -CH 2 R 2 o; 

R 3 is hydrogen, an alkyl group, a substituted alkyl group, a cycloalkyl group or a group of formula: 
-CH2R30, wherein R30 represents an alkenyl group or an alkynyl group; 

each of R 6 and R 7 , which may be the same or different, is independently selected from hydrogen, 
an alkyl group, a substituted alkyl group, a cycloalkyl group, an acyl group and a group of formula: -CH 2 R6o» 
wherein Rq Q is an alkenyl group or an alkynyl group; or R« and R 7 , together with the nitrogen atom to which 
are they are attached, form a saturated 5- to 7-membered cyclic amino group which optionally includes 
at least one other heteroatom in the ring; 

R40 is an alkyl group or a substituted alkyl group; 

n is 0, 1 or 2; and 

R20 is an alkenyl group or an alkynyl group; or a pharmaceutical^ acceptable acid addition salt 
thereof. 

A compound according to claim 7, wherein Rg is hydrogen and R 10 is hydrogen or a halogen. 

A compound according to claim 7 or 8, wherein R 9 is hydrogen, an alkyl group, a polyhaloalkyl group, a 
cycloalkyl, an alkenyl group, a halogen atom, a nitro group, an alkylsulfonyl group or a group of formula: 
-OR33 wherein R 33 is hydrogen, an alkyl group or an aralkyl group. 

A compound according to any one of claims 7 to 9, wherein each of R t1 and R 12 which may be the same 
or different, is independently selected from hydrogen, an alkyl group, a substituted alkyl group wherein 
the substituent is a hydroxy group or a group -IMReRy, a polyhaloalkyl group, an alkenyl group, a cycloalkyl 
group, a halogen, a nitro group, or a group of formula: -OR 3 or -NR 6 R 7 . 

A compound according to any one of claims 7 to 1 0, wherein R 2 is hydrogen, an alkyl group, a substituted 
alkyl group, a hydroxy group or an alkoxy group. 

A process for the preparation of an indoloylguanidine derivative, or a salt thereof, as defined in claim 1, 
the process comprising 

(a) reacting a derivative of indolecarboxylic acid of the following formula (3): 



R9 




(2) 



wherein 



57 



BP 0 622 356 A1 



1 




C3) 

wherein R, and R 2 are as defined in claim 1 and X is a leaving group, with guanidine in an inert solvent; 
or 

(b) reacting an tndolecarboxylic acid of the following formula (4): 

0 



(R K33 



OH 

N' J 
(4) 

wherein R 1 and R 2 are as defined in claim 1, with guanidine in an inert solvent; or 
(c) subjecting a compound of formula (5): 

II , NIfe 

■ : £ H> C It! '-4- IH 1 II N==/ 

Nit: 



wherein R 2 is as defined in daim 1, to debenzylation, so as to obtain an indoloylguanidine derivative 
of formula (la): 





0 -.-NJfe- 

(la) 



wherein R 2 is as defined in claim 1; or 
(d) reducing a compound of formula (6): 



O2N. 




(6) 
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wherein R 2 is as defined in claim 1, so as to obtain an indoloylguanidine derivative of formula (lb): 



wherein R 2 is as defined in claim 1; and/or, if desired, 

(e) converting a compound of formula (I), prepared by any of the above processes (a) to (d), into a phar- 
maceutically acceptable salt 

A pharmaceutical composition which comprises a pharmaceutical^ acceptable carrier or diluent and, as 
an active principal, a compound as claimed in any one of claims 1 to 11. 

A compound as defined in any of claims 1 to 11 for use in a method of treatment of the human or animal 
body by therapy. 

Use of a compound as defined in any one of claims 1 to 11 in the manufacture of a medicament for the 
treatment of a disease caused by increased Na + /H + exchanger activity. 




( lb) 
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